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TAG CELECTRAY means high sensitivity, photoelectric detection, and 
split-second response—practically instantaneous control. Does this mean 
sensitivity to vibration? Not in the TAG CELECTRAY Indicating Con- 
troller Model No. V. This Controller is sensitive to temperature change 
but NOT to vibration. 


Hammer the panel with the instrument mounted rigidly .. . No response 
—unless the temperature changes at the same time. Mount the instrument 


rigidly on a panel with the contactor or next to a drop hammer if you 





wish . . . The damped response of the photoelectric circuit of the instru- 
ment selects the gradual change of temperature for control but will not 
NEW CELECTRAY respond to the severest vibration. 
PYROMETER CATALOG CELECTRAY substantially reduces both extent and duration of fluctua- 
A Photo-Electric Tube...A tions—guaranteed ''to control more closely than any instrument has con- 
Mirror Galvanometer...A trolled before." 


Beam of Light...make TAG 
Pyrometers rugged industrial 
instruments, unequalled in 
sensitivity, speed and dura- 
bility. Write for your copy of® 
this new catalog. 


C. J. TAGLIABUE MFG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 


We invite your interest in this extraordinarily sensitive Indicating Controller 
which does not require vibration-proof mountings . . . Ask for the facts. 





Matching Jobs and Men 

‘HOUGH our subscribers are all employed, we 
‘| still get a few “better-job-wanted” calls and try 
to match these with “better-man-wanted”’ calls— 
but only in ways that help the War Effort. For the 
sake of interested readers (of both kinds) here are 


recent official and semi-official announcements: 





|. Press Release, War Manpower Commission, July 6: 

“Paul V. McNutt, Chairman of the War Manpower Com- 
mission, today made public a list of 138 occupations essen- 
tial to war production in which there is a national shortage 
of labor. 

“The list was compiled by the United States Employment 
Service in accordance with a Manpower Commission direc- 
tive. It is based on the hiring schedules of approximately 
11,000 major war industry establishments through August 
1942, in relation to the current reserve of workers. 

“The most serious labor shortages, Mr. McNutt said, are 
in the vital metalworking and industrial machinery trades, 
and in occupations essential to shipbuilding, aircraft, tool 
ind ordnance manufacture. As examples, he said that for 
every available ship and boatbuilding assembler, 94 are 
needed, and for every available tool-maker, 31 are needed... 





{ . list of 138 critical shortage occupations released on July 
ry ( ludes the following: lane inspector Dynamor 
tester, motor, Electrical tester, power equipment, El 
é idio, Inspector (machine shop), Inspector 
goods), Inspector, chief, casting, Instrument maker, ele 
strument maker, mechani« Instrument maker opt | 
ns grinder, Lens polisher, Precision-lens grinde1 


2. Abstract of article, “Fitting Workers to War Jobs,” by 
Marjorie Van De Water in Science News Letter, July 11: 

War has taken men from filling cream puffs in a bakery 
and put them to work filling shells in a munitions plant. 
Such change-overs will be made in minimum time and with- 
out wasting precious human resources, because of careful 
plans already laid before Pearl Harbor by job experts of 
the U.S. Employment Service. Their program of research on 
jobs, begun in 1933 and originally aimed at the war against 
unemployment, was ready to go into immediate action. 
Study of war jobs and peace jobs has revealed which are so 
closely related in terms of the human traits required that 
they can be grouped together in the same “job family.” 

A complete survey of available American manpower is 
being obtained through the Selective Service system. Forty 
million men, from high-school age to 65, have checked, on 
1 list of 189 jobs, those for which they have training or 
experience. But the 189 job names include some 650 differ- 
ent occupations. The man who checks “airplane mechanic” 
may have worked at any of eight different jobs. Some job 

umes cover as many as 20 different occupations. 

To fill an essential job the first step of the government 
experts is to search its “family tree” to see what related job 
in a non-essential peace industry employing large numbers 
‘f workers is the closest “cousin.” Often the non-essential 
cousin” is so closely related that little training is required. 

Here is how the job experts, under the direction of Dr. 

L. Shartle, trace occupational families. 

First step was the setting up of a dictionary of “work 
lone” verbs best describing the principal job of each occu- 
ition. Joining, heating, mixing, machining, measuring, 
praying, designing—these are a few of the hundreds. Each 
f these is broken down into more specific tasks. Joining, 
r example, includes nailing, gluing, winding, welding, 
wing. 
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Second step is to sort the related occupations according 
to the kind of machine or tools used. 

Third step is to find out the degree of accuracy required. 

Fourth step is to ascertain what is required of the work 
er. Does he have to possess muscular strength, dexterity, 
unusual eyesight, eye-hand coordination, or ability to fol 
low complex written directions ? 

Fifth step deals with the kinds of materials used in the 
work. To sew canvas is not the same as to sew silk; and the 
surgeon who sews up wounds has an altogether different job. 

When all this sorting has been done for the war job and 
for all related occupatiens, the job expert prepares the job 
family tree in a series of tables. 

The first table includes all the jobs that are practically 
twin brothers to the war job to be filled. Little or no train 
ing would be required. 

Then, as we go down the family tree, succeeding tables in 
clude jobs differing from the key job at first only perhaps in 
a single characteristic, later in more and more. But all are 
like the key job in some way or in several ways. 

Example :—Demand for gage inspectors far exceeds the 
supply. Yet to become efficient in all the phases of this job 
would require years of experience and training—years dur 
ing which the war must be won. To short-cut the training 
of raw recruits, the exverts worked out a family tree f 
“gage inspector” including only peacetime occupations. 

First branch (most closely related occupations) comprises 
jobs which involve precise measurements of materials, parts 
or assemblies. with the use of micrometers, calipers or gages 
and the reading of blue-prints. Four peacetime industries 
contribute: (1) stove manufacturing has a job called “atom 
izer specialist”; (2) radio has a “check inspector’; (3) 
automobile factories employ thickness inspectors and gag 
ers; (4) the electric equipment industry has finishing 1 
spectors, shaft inspectors, micrometer inspectors, circulat 
ing-process inspectors and raw material inspectors. 
console radios, automobiles and waffle irons are out 
duration. These workers are first line of supply. 

Second branch comprises jobs which involve setting up 


OY 


Stoves 


for the 


or operating a precision machine for shaping metal prod 
ucts. The clock and watch industry has fox-lathe operators, 
underturners, and wheel cutters. 

In a third branch of the family are the workers who test 
machines or mechanical assemblies for satisfactory perform 
ance. Two additional industries may be tapped for thi 
group: (1) office machines; (2) refrigerators. 


ONCLUSION—We consider it our duty (1) to 

help transfer men from peace to war jobs and 
never the other way; (2) to explain to all concerned 
that “instrument man” covers many grades from 
“chart boy” to “Engineer.” —MFB. 
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Ordnance Production Gaging 


By CAPTAIN RUSH A. BOWMAN 









In charge of Pittsburgh Gage Laboratory, Ordnance Department, U.S. Army 


CHAPTER II 
INSIDE DIMENSIONS 

Gagings may be divided functionally into the following 
classifications: 

1. Inside dimensions, such as the inside diameter of a 
shell forging, the inside diameter of a gun barrel, or the 
inside diameter of a bearing as was discussed in Chapter I. 

2. Outside dimensions, such as the outside diameter of 
the bourrelet of a finished shell, the pitch diameter of a 
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Fig. 1 Showing the Five Classifications of Gagings 


male thread, or the outside diameter of the shaft in the 
shaft-and-bearing case discussed in Chapter I. 

Offset dimensions. These cover such determinations as 
the depth of counterbores, the heights of hubs on flanges, 
the depths of slots, the lengths of tapers, etc. 

4. Alignment and position dimensions. Gages for deter 
minations falling in this classification will be of many dif- 
ferent types, but their general purpose will be the deter- 
mination of relative positions of center points and center 
lines and the alignment of center lines. Some ordinary 
applications would be the concentricity of the inside and 
outside surfaces of a shell, the concentricity of a counter- 
bore with its screw thread, the positioning of bearings in 


he alignment of shaft bearings over an 


Profile determinations. In general, these will be the 
of the conformity of the surface in general 
ings or specifications. Some typical applica- 
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tions would be the ogive profile or the nose profil 
shell, the tapers of a cartridge case, or angles, r S. 
fillets, chamfers, ete. 

The drawing, Fig. 1, is designed to visualize this 
tional classification into five types of applications. 

It will be found that any determination of size or 
tion to be determined by gaging will fall within thes é 
classifications. 

Our discussion of the gaging of inside dimensions 
of all ensuing dimensions and determinations will be ex 


clusive of material on thread measurement, which wil! by 

discussed in a later chapter. c 
The selection of gages must necessarily be based Yt Gage 

the types of service and the conditions and applications of \y 

the gage on the job. ; | 

Plug Gages. Na 
The most generally used gages for inside determinations Oi 


of all kinds are plug gages. See Figs. 2, 3, 4 and 5. A plug 
gage is a round cylindrical surface, usually ground and 
lapped and made to tolerances corresponding to the dime: 
sions to which they will be applied according to Chart I.’ 





> 


Fig. 2. Single-end Annular Type Plain Cylindrical Plug Gage with | 
Feature 


Plug gages are most generally used in the inspectior 
comparatively smooth machine surfaces. They are not 
course applicable where a throat condition exists (see | 





6) as in the measuring of the inside diameter of a shi $e 
after a nosing operation, or the offset to the rear of - 
inside thread. oe 

Plug gages provide a rapid means of inspection of smoot rt 
finished surfaces. Plug gages are normally used in pa . 
one made to a “go” and one made to a “not go” dimens Es 
as explained in Chapter I. Their most outstanding disa e 
vantages are first, the fact that when worn beyond t = 
tolerances and wear allowance of the gage they beco! z 


useless, and secondly, they provide no means for determi! 
tion of out-of-roundness with the “not go” element. An 01 
standing advantage of a plug gage, however, is the fa I] 
that it will—to some extent depending on its lengt! 
determine the straightness of a hole along with its det 
mination of size. 

Cylindrical plug gages are one of the oldest types 
gages, having been in use for many years as standards 


4 


*See May Instruments, page 174 












nal dimension holes. Standard types of gages of this 
e now manufactured by most companies in the gage 

ry, although these are now entirely custom-made to 

aser’s requirements. The following table shows com- 
tolerances for this type of Standard: 


RANGES AND TOLERANCES 


SIZE RANGE Class XX Class X Class Y Class Z 
To&Inc. Male gages only 
29 0.825 00002 00004 00007 00010 
R25 1.510 .00003 00006 00008 00012 
10 2.510 00004 00008 00012 00016 
510 4.510 00005 00010 00015 .00020 
10 6.510 000065 .00013 00019 00025 
10 9.010 00008 00016 00024 00032 
010 12.010 00010 00020 000380 00040 


ecause of their wide application, general design has 
standardized by the National Bureau of Standards 
specifications have been set up for them under Ameri- 
Gage Design Standards, usually known as A.G.D. 
cifications, published as Commercial Standard C S 8-41: 
Blanks. 


Lage 


{merican Gage Design Standards set up specifications 
construction of the plugs themselves by size, broken 
wn into taper lock, trilock, and annular types, normal 
ngths of plugs and ordinary specifications for handles. 
Plug gages are divided into three classifications as illus- 
trated in Figs. 2 to 5, namely, single-end, double-end, and 
rogressive. 


(This is, of course, in addition to classifica- 








Fig. 4. Double-end Plain Cylindrical Plug Gage, Trilock Type. 


PRATT & WHITNEY 





Fig. 5. Progressive Type Plug Gage. 


tions as set forth in Chapter I; namely, manufacturing 
gages and inspection gages.) The determination as to 
whether a gage should be single-end or double-end is based 
in general upon the size of the plug and the corresponding 
ability to manipulate it efficiently. A progressive plug con- 
sists of a single plug with the “not go,” or larger, element 
adjacent to and following the “go” portion of the plug. 
It provides for more rapid inspection inasmuch as a single 
pass will make a complete determination as to whether the 
inside dimension is within tolerance. Its principal disad- 
vantage is the fact that a progressive plug cannot be used 
in a blind hole; that is, a hole such as one drilled only 
part way into a piece of steel where a diameter determina- 
tion is necessary to the very bottom of the hole. 


Flat Plug Gages.* 

Where it is necessary to measure the inside dimensions 
f flat surfaces a flat plug is normally used. Such a deter- 
mination would be the width of a key way. A flat plug 
erforms essentially the same duties as a round plug, but 


*Frequently called “Square Plug.”—EbItor Instruments. 





A Contribution to the War Effort 


This unique serial is based on the remarkably suc- 
cessful course of lectures by Captain Bowman (then 
Lieutenant) to us Reserve Officers, in which he com- 
bined the fruits of his civilian experience as Gage 
Supervisor and of his Ordnance training.—MFB 











it should be noted that in the event a quadrilateral hole 
is to be gaged, while a single “go” plug may be used to 
gage both dimensions, the ‘not go” determination of only 
one dimension may be made at one time. This constitutes a 
basic rule of gaging, that is, 

“70° may be used to determine a 


while a gage 


number of relative dimensions, only one “not go” 


determination can be made at a time. 


This is because, in the use of a “not go” gage, if the 
gage does not pass over or enter the part, as the case may 


be, the part is acceptable and any one dimension which is 
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Fig. 6. Illustrating Throat Condition. 
correct will prevent the passage or entrance of the gage 
and show the part to be acceptable, while other dimensions 
may be out of tolerance without being so detected. 
Pin Gages 

Pin gages are used generally in two far-removed appli- 
cations. First, for an extremely rapid inspection of com 
paratively rough surfaces such as forged, die cast, rough 
machined parts, where tolerances of five thousandths of an 
inch or greater are experienced, such as the finished forged 


il ‘ 
ty ie 60 
piM. 








ADSUSTING SCREWS 


Fig. 7. Adjustable Pin Gage 


inside diameter of a shell. Secondly, pin gages are used for 
the finest measurements of feel on highly machined sur- 
faces such as determinations on tolerances of one thou- 
sandth of an inch or less as in groove diameter of rifled 
barrels or bearing surfaces. Such a gage provides a sensi 
tive method for “feeling” a diameter. See Fig. 7. 

Some of the prime advantages of pin gages are their 
rapidity of use, their ability to measure inside diameters 
where throat conditions exist, and their ability to show up 
out-of-round conditions. Furthermore, pin gages are univer 
sally manufactured in the adjustable design in order that 
their life may be correspondingly increased. Because they 
are generally made as adjustable gages, they are normally 


less expensive although their original cost may be more 
than that of a plug gage of corresponding size. 
INSTRUMENTS 
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Fig. 8. Inside Caliper Gage, Indicating Type. 





Fig. 9. Dial Bore Gage, Expanding Pin Type. 


Note—Stem length on 
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photograph before cutting 
times the length shown. 


off was 


exactly 


four 








SPECIAL TYPES OF INSIDE DIMENSIONAL GAGEs 





Inasmuch as one of the most important fields in 
is that of gaging inside dimensions, a considerable ny 
of special types of gages have been developed for this 
post. Examples follow: 





Indicating Inside Caliper Gages 

Such gages are extremely useful in conditions wh: 
small throat must be passed before the dimension 1 
gaged can be reached. See Fig. 8. Frequently a dime) 
may be gaged where the opening to admit the gage ma 
only 10 per cent of the diameter to be gaged. Principal! 
advantage of such a gage is the fact that stability is diff 
to maintain in the gaging points. This is due to two 
tinct inherent characteristics of this “folding” ty 
(1) the gaging points or arms do not constitute a t) 
diameter since the blades are offset as the blades of a 
of scissors and (2) the blades themselves must necessa 
swing in an are from the fulcrum of the gage instead 
extending radially. 


Expanding Gages 

Considerable development has been made in the lin 
expanding pin gages. Expanding pin gages are norma 
actuated by the movement of the pins on a taper bar, 
position of which is measured at some point removed fro) 
the diameter to be gaged. See Fig. 9. One of the earli: 
forms of this type gage was the star gage used in 
measurement of gun barrels. See Figs. 10 and 11. The st 
gage usually has a range of fifteen thousandths of an in 
with the thousandths divisions about an eighth of an inc! 
apart. Later types of expanding pin gages have been deve 
oped with an indicator for readings. The critical portio: 
of such gages are of course the taper bars and likewise they 
are the most vulnerable parts inasmuch as the slightest 
deviation occuring in the taper bar will destroy the a 
curacy of the scale indications. 

Somewhat similar is the expanding plug gage. Se 
Fig. 12. 

The latest development in the measurement of insid 
diameters is the air gage. 

It may not be amiss to repeat our definition of a gage as 
given in Chapter I. A gage is a device for determining the 
relative size or shape of an object. It is not intended that a 
gage shall actually measure the physical dimension 01 
shape but that it merely determine that the component 
within the limits of tolerance. The special types of gages 








Fig. 10. Star Gage Being Set to Master. 


Fig. 12. Gaging by means of an Indicating Type Expanding Plug Gage. 


as noted above are gages, although they have incorporated 
in them scales, dials, etc., which are usually associated with 
measuring instruments. It should be noted that it is neces- 
sary that a standard be provided in each of the above 
cases, such standards determining the limits of tolerance. 
Seales may be adjusted (by reference to standard rings, 
etc.) to correspond to the limits of tolerance but in general 
mly the limits of tolerance are met. 


INSPECTION 

Plain Cylindrical Plug Gages 
Plain cylindrical plugs must be measured with the fol- 
owing points in mind: The determination of the diameter, 
the roundness of the plug and the straightness of the sur- 
face. Outside caliper type gages or measuring instruments 
are used for these determinations. The accuracy will deter- 
mine the instrument used. They are normally measured 
with an instrument having a controlled pressure if read- 
ings are to be taken accurate to one tenth of a thousandth. 
See Fig. 138. In order that the critical determinations as 
listed above be maintained, the gage should be measured 
it three or more places along its length, with measurements 
0 degrees apart. When measurements are made the gage 
ould be pushed between the anvils of the measuring in- 
trument in a direction normal to the axis of the cylinder 
ntil the largest dimension is found, that is, the diameter. 
ee. Fig. 14. Then the gage should be rocked in a direction 
irallel with the measuring points in order that the further 
etermination of the true diameter can be made. See Fig. 
The true diameter in such a movement will be found 
(Continued on page 286) 














Fig. 13. Checking a Cylindrical Plug Gage by means of a 
Super-micrometer. (U. S. Army photograph) 


























Fig. 14. Finding Largest Dimension when Checking Cylindrical 
Plug Gage—First Step. 
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Fig. 15 Finding Largest Dimension when Checking Cylindrical 
Plug Gage—Second Step 
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Maintenance and Servicing of 
Electrical Instruments 


By JAMES SPENCER 


Foreman, Instrument and Relay Testing, Westinghouse Elec. & Mfg. Co., Newark, N. J. 


CHAPTER VIII 
SYNCHROSCOPES 
GENERAL PRINCIPLES* 


In order to operate two alternating-current machines in 
parallel, there must be no difference in the voltages of the 
two machines; and both the frequency and phase position 
of the incoming machine must be brought to exact agree- 
ment with those of the system in order to prevent possible 
damage when the switch is closed. Among the various 


means used to verify these conditions before closing the 
vitch, the synchroscope is an instrument which indicates 
by pointer rotation or oscillation the phase relation existing 


at any time between the voltages of the two machines to be 
paralleled. 

The function of a synchroscope being to indicate phase 
relation, as is that of a power factor meter, some of the 
types of synchroscopes are similar to single-phase power 
actor meters and reactive factor meters in design and con- 
struction. (Therefore, much of the preceding chapter de- 
rves study in connection with the servicing and repair of 


synchroscopes.) The essential difference between all syn- 
chroscopes and all power factor meters is that a power fac 
tor meter indicates the phase relation between current and 
voltage in one system, whereas a synchroscope indicates the 
phase relation between the bus or running-machine voltage 
and the incoming-machine voltage. 

Only the pointer-indicating types of synchroscopes will 
be discussed in this chapter. All of these types may be di- 
vided into those which indicate by pointer rotation and 
those which indicate by pointer oscillation. The pointer- 
rotation types being the most numerous, a brief explanation 
will first be given of their general principles. Figs. 1 and 
2 are simplified schematic sketches designed to show how 
such synchroscopes perform three distinct functions which 
may be described as follows: 

(1) When the frequencies of the two machines are dif- 
ferent, the pointer will rotate at a speed corresponding to 
the difference between the two frequencies. 

(2) The direction of pointer rotation will indicate which 
of the two machines is the faster. 

(3) When the frequencies have been equalized, the 
pointer will stand still, but its position will indicate the 
phase relation between the two voltages. As a rule, the 
“synchronism” in the complete 
sense, that is to say, not only identical frequency but 


vertical position indicates 


neither lead nor lag in the voltages. 

In both Fig. 1 and Fig. 2 it will be seen that an arrange 
ment of crossed-coils and phase-splitter (resistor-and-re 
actor) produces a rotating field. 

In both Figs. 1 and 2 it will be seen that a third coil pro 
duces an alternating polarity in a soft-iron structure (an 
ron vane in Fig. 1, a field electromagnet in Fig. 2). 

It is helpful to think of either the Fig. 1 or Fig. 2 syn 
chroscope as a synchronous motor. Imagine for example 
that the terminals B in Fig. 1 are open and that the iron 
vane is a hard-steel permanent magnet. Then, if the A 
terminals are connected to a source of 60-cycle alternating 
current, the vane will rotate at 60 r.p.s. or 1200 r.p.m. 
after being started, of course, because this rather crude 
form of motor is not self-starting. Likewise (though not 


larly), if the B terminals in Fig. 2 are open and if we 


°T! ection has been inserted in Mr. Spencer’s text by M. F 
Be r, wl es responsibility for assertions and recommen- 
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imagine the horseshoe magnet to be a permanent one, 
revolutions per second the double-alternations per se 
crossed-coil rotor will rotate at a speed which will equa 
of the machine to which it is connected. 


Note, by the way, that in an ideal synchroscope it ji 


material which of the two elements (the crossed coi 

the polarizing coil) is connected to the main system, 

which to the auxiliary machine. The practical reaso1 

the markings on instrument terminals is simply that 

“fast” and “slow” markings on instrument dials are 

versally understood to refer to the incoming machine, 
running machine or main power system being the ref 
ence standard. 


Now let us drop the assumption of hard-steel perma 


magnets but let us imagine that the third or magneti 


coil in either Fig. 1 or Fig. 2 is energized by a soure: 



































Fig. 1. Generalized sketch of a freely-rotating-pointer synchri 
scope in which the pointer is actuated by a polarized vane. Note 


the absence of springs 

(A) One of the crossed coils is in series with an inductance 
causing the current flowing through it to lag, by 90 electrical 
degrees, the current flowing through the other crossed coil. Ther« 
fore, the magnetic field in one coil attains maximum strength at 
the same instant of time that the field of the other dies down to 
zero. This occurs each quarter-cycle (90 electrical degree:). The 
coils are positioned at 90 degrees in space. During each complete 
cycle, therefore, the resultant field makes one complete rotauion in 
space 

(B) During each cycle of the circuit to which the “B”’ ter 
minals are connected, there is one instant of time when the upper 
end of the vane will have maximum North polarity; and another 
instant of time (180 electrical degrees later) when this same end 
will have maximum South polarity 

If A and B are in perfect synchronism, the two instants of 
maximum field strength of the coil which is in series with a pure 
resistance will coincide with the two instants of maximum field 
strength of the polarizing coil (energized by B). These two in- 
stants are also the two instants when the field strength of the 
other coil (in series with a pure inductance) is zero. Therefore, 
the vane will be influenced by the in-phase coil and not by the 
quadrature coil; and it will remain in the position shown in the 
drawing. 

(This is not a drawing of any particular instrument but it rough 
ly illustrates the arrangement of the Westinghouse “‘Type HA 


Synchroscope.) 





















irrent. The effect will be the same as before: 
magnets, and the result will be the same: 
the rotating part (the Fig. 1 iron vane and the 
d coils) at a speed in r.p.s. 
of the a-c. 


“ner- 
rota- 
Fig. 
corresponding to the 
source to which the 
itter arrangement is connected. 


crossed-coil and 
imagine that either the Fig. 1 or the Fig. 2 syn- 


ne has both its sets of terminals connected to one 
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Fig. 2. Generalized sketch of a synchroscope in which the point 
r is actuated by rotating freely in an 
field. This arrangement is, in most essentials, the 
Fig. 1 scheme. The electromagnet produces an alternating field, so 
that if A and B are in perfect synchronism the coil in series with 
(3) will tend to place itself at right angle to the elec- 
tromagnet’s field. 

(As with Fig. 1, this is not a drawing of any 
ment but it roughly illustrates the arrangement the 
type made by the General Electric Co., many of which are 


crossed coils alternating 


reverse of the 


resistance 


particular instru- 
old Lincoln 
sail in 


service.) 


alternator. Obviously, this produces perfect and complete 
synchronism. The rotating element stands still because the 
frequency of polarity reversals in the iron is identical with 
that of voltage alternations in the phase splitter and 
crossed coils. There being neither lead nor lag, the relative 
sitions of the polarized and crossed-coil elements will be 
determined by the “purity” of the inductance and resistance 
in the phase-splitter. If this is ideal, the coil in series with 
he “pure” inductance will tend to position itself at exactly 
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The parts of a moving-iron synchroscope (without resistor 





Fig. 3. 








and reactor) 








A Contribution to the War Effort 

N normal times it is inadvisable for users of elec- 

trical instruments (except users such as utilities 
with full-equipped service laboratories) to do any 
work which involves opening up the 

But this national emergency has created a short- 
age of electrical instruments, so that even plants 
enjoying priority have to wait. The top shelves of 
stockrooms are being searched for old instruments. 
“Irreparable” instruments are being “repaired.” And 
—perhaps most important—all instruments in use 
must be maintained in good condition . . . by the 
users. Hence the crying need for this serial—the 
first and only one of its kind. 


case. 


” 











90 degrees in space to the magnetic field if the two elements 
and if in phase, the 


will tend to take 


are in phase opposition; coil in series 


with the ‘“‘pure” this position. 


resistance 


In actual instruments, of course, these ideal conditions can 
not be realized, but there will always be one and only one 
rotor position corresponding to perfect and complete syn 
chronism, unless the instrument is out of order. 

Next let us consider either the Fig. 1 or the Fig. 2 i 
strument connected to a running and to an incoming ma 


chine as in practice, the frequencies of the two machines 
being exactly matched but their voltages being out 
by, say, ten electrical The rotating element 
then assume a position almost exactly 10 degrees in 
away from the position of complete synchronism referred 
to in the preceding paragraph. The exactitude of this phas« 
is not as important as it Is in factor 
e zero position, because it Is 


particular treat 


of phase 
degrees. will 


space 


measurement power 
meters: what is important is th 
the basis of calibration and it will receive 
ment in the detailed instructions which follow. 

In the following, three representative synchroscopes will 
be dealt with: two types of polarized-vane or 
instruments and type of electrodynamic 
One essential difference between the two moving-iron types 
their arrangements for producing 


moving-iron 


one instrument 
to be discussed is in 
rotating fields. 


MOVING-IRON TYPE WITH REACTOR 


Construction 


The construction of 
scope is shown in Figs. 


Ss) nchro 
of this 


a typical moving-iron type 


38 and 4. The construction 


particular type is similar to that of the single-phase moving 
iron type 


power factor meter. The instrument consists of a 


Two-phase outer 
coil ecm 
iron punch i es 


A ae 
Fone, 


Aluminum 
damping vane 


v7 


Iron ( 'Hipernik ») 
moving vanes 


This instrument is the Westinghouse Type HA 
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Fig. 4. Side view of the Westinghouse “‘Type HA’’ synchro- 
scope 
= 
Fig. 5. Diagram c. the connections 
of a moving-iron synchroscope | oT 
M-N—External coils 
C—Internal coil ia A 
A—lIron vane M wy 
R—Internal resistor Ge 
R,—External resistor st + 
X,—External reactor 
Le 
Re Bg 
Fig. 6. Simplified 


diagram showing cross 
section of Westing 
house moving-iron type 
synchroscope. Note 
that the field coils, the 
coil which 








polarizes 





the vane, and the vane 


‘ ———a- 
COOBLOOPIEEEEs 


itself, are not as shown 
schematically in Fig. 1 
Compare also with the 
actual photograph, 
Fig. 3 


base frame and cover of iron or steel to mount and shield 
the movement and also to keep it dust-proof. The stationary 
element is made up of an internal coil in series with an 
internal resistor and two external windings as they are 
called. One external winding is in series with a resistor and 
the other is in series with a reactor as shown in Fig. 5. 
The moving element is a soft iron vane that operates in a 
channel between the internal and external coils. See Fig. 6. 
The vane is mounted on a shaft with hard steel pivots at 
both ends. The shaft rotates between two sapphire jewels. 
It also carries the pointer and an aluminum vane used for 
damping. The pointer is made tight on the shaft by a set 
screw through the hub to which the pointer is attached. 

This instrument has no springs, the moving-iron element 
being capable of rotating freely. 

The damping of this instrument is electromagnetic, using 
a permanent magnet and an aluminum disk. 

The dial, which can be seen through the glass front of 
the cover, is marked with a dummy pointer for zero, an 
arrow in one direction marked “fast” and an arrow in the 
other direction marked “slow.” 
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Principle of O pe ration 


The principle of operation of this synchroscop: 





same as that of a moving-iron single-phase pow: 
meter in that it has a split-phase circuit to the « 
coils, and an internal coil that magnetizes the mova 
The damping arrangement is the 
pointer rotation is dependent upon the same theory 
ation. The internal through a 
across the terminals of the incoming machine; and 
external coils are connected split-phase through a 1 
reactor to the running machine as shown in Fig. 
the synchronous conditions as stated in the first pan 
of this chapter are met, the pointer will stop at 
marked zero with a dummy pointer and it is safe to 
the machines in parallel. Until the above conditior 
satisfied the pointer will rotate either fast or slow a 
cated on the dial. 


vane. Same a 


coil is connected 


INCOMING 


Fig. 7. Connection diagram for 


moving-iron type synchroscope. 
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The mechanical inspection consists of checking for fri 
tion, end play* and balance.* The damping disk should b 
true and be centered between the magnet and keeper. A 
visible parts should be free from scratches or other blen 
ishes and all connections should be properly adjusted, » 
soldered and of good appearance. Screws and nuts shi 
be tight and not burred or marred in any way. Lastly, t 
instrument should be well cleaned and polished. 

Before the regular calibration test is given the inst 
ment, a ground test of 1500 volts from coil terminals 
ground and 1500 volts between internal and external c 
is given. 

After the tap or finish lead of the externa! reacto) 
connected, the instrument should be connected to a test « 
cuit with a milliammeter as shown in Fig. 8. The tap 
is for 60-cycle application and the finish is for 25-c) 
operation. The current in each side of the split-phase « 
cuit is measured and equalized by changing the air ga] 
the reactor. 

We next connect as shown in Fig. 9, apply rated volt: 
and set the pointer on zero. The pointer may be shifted 
loosening the set screw in the pointer hub. After adjust 
the pointer to its calibration point, be sure to retighten 
set screw, to avoid pointer shifting when the instrument 
in service. This is called the bucking point or point of s 
chronism by reason of the fact that both upper and lov 


Inspection and Calibration 








*End play adjustments and balance adjustments have been 


cussed at length in Chapter I. 








are connected to the same source and therefore 
to equal circuit conditions. With the instrument 
rmal position the pointer is balanced at zero and 
e bridge at each side of the instrument, should the 
move more than one inch from its setting, paint 
applied to the back of the damping disk as a means 
incing. In the more recent models of this type syn- 
e, a threaded balance arm and a balance nut are 
i for making balance adjustments. If balance is 
y, the bucking point must be rechecked and reset 
1 off 


1 l 





instrument and reactor-resistor is marked as shown 


9 to insure against wrong connections by the 


MOVING-IRON DUPLEX-ROTATING-FIELD TYPE 


iction 


synchroscope shown in Figs. 10 and 11 is also of the 
g iron type. In this particular type of instrument, the 
: nary element is similar to that of a three-phase motor. 
[his stationary element is mounted in a removable casing, 
ittached to the back of the instrument by three screws 
i.ccessible from the inside of the case. 


on 
GENERAL ($f ELECT RIC 





Fig. 10. General Electric Co.’s ‘‘Type AR-4’’ synchroscope (in- 
strument alone, without accessories). In this type the resultant of 
two rotating fields actuates a freely-rotating vane so that if the 
frequencies of the two sources are identical the vane stands still; 
and if the two sources are in synchronism the vane stands in one 
particular position. 





syn- 





Fig. 11. 
chroscope, showing rotating element withdrawn from remainder of 
mechanism. 


Partly disassembled view of G-E ‘‘Type AR-4 





The moving element, as shown in Fig. 11, consists o 
shaft on which a double pointer is attacl 
a series of iron vanes and an aluminum damping vane. The 
rounded pivots are mounted in threaded pivot 
screw into the tapped ends of the shaft. This 
ment operates between two cup-shaped jewels, one 
in the lower end of the stator housing 


bridge across the face of 


1ed by a set screw, 


holders that 
moving ele 
mounted 
and the other in the 
the dial. 

The three damping magnets are mounted around th 
damping disk, so that their poles are 120 degrees apart. A 
small prick punch in each fits 


magnet over a pl! mn the 


= ————— 


INCOMING . > 


I7T4#O T. 


S10 1 




















=.__—___— RUNNING ——-— He 


Fig. 12. Internal connections for G- AR-4 
external impedor 
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A 
ds EXT. 
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RUNNING + 
<— INCOMING 
7 + 
2 3 
RUNNING $ 3 INCOMING 
3 3 
RL = Eat. 
Fig. 13. External connections for G-E ‘‘AR-4°" synchroscope 


for pre-positioning 
in place. The dial is 


mounting surface of the base to allow 
of the magnets before clamping them 
held in position by four dial screws, two on each side, just 
adjacent to the top bridge. 

The impedance box is made with a partition in the cen 
ter so that it has an upper and lower compartment. The 
four capacitors are mounted in the lower part, and the two 
reactors and resistors are mounted in the upper compart 
ment. The reactors are bolted to the partition, and the re 
sistor tubes are mounted on two studs attached to the ce) 
ter partition. The capacitors in the lower part of the 
are held in position by wood blocks and a felt pad. External 
connections are made through four insulation-covered ter 
minals through the side of the impedance box. 


box 


Principle of ope ration 


The internal and external circuit connections are shown 
in Figs. 12, 13 and 14. The three-phase stator, with its 
double split-phase arrangement of resistors, reactors and 


capacitors, operates as a two-field mechanism, the fields 
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tending to rotate in opposite directions. The vanes of the 
moving element follow the resultant field of the two super- 
imposed fields, rotating in a slow or fast direction accord- 
ing to the speed of the incoming machine. The instrument 





A 8B 


























Fig. 14. Connections of external impedor of G-E ‘‘AR-4’’ syn- 


chro scope. 


and impedance are so balanced that when the incoming and 
running machines are in synchronism, the pointer will 
stand in a vertical position at the zero or synchronous 
point on the dial. 


ly Spe ction and Calibration 


If the instrument is suspected of being out of calibration, 
connect it as shown in Fig. 15 (bucking position). The 
pointer should stand vertical, pointing to zero. If a slight 
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adjustment is necessary, the correction may be made by 
changing the value of the resistance in series with the re- 
actor or across the capacitor. 

If an accident has happened and it is suspected that the 
stator has been affected, the following test will prove help- 
ful. 

1. With the instrument connected as in Fig. 16, the 
pointer should indicate zero or synchronous position. 


2. Remove lead A. The pointer should then indicate 60 
degrees fast. 

3. Reconnect A and remove lead B. The pointer should 
then indicate 60 degrees slow. 








FOR lov. 
METER 











Fig. 16. 


1. With B lead disconnected, change lead from terminal 
C to terminal B. The pointer should then indicate 180 de- 
grees. 

If the instrument reads as above, with the various con- 
nections shown in the figures, the stator is not damaged, 
and the element is in good mechanical balance. 

End-play adjustments and balance adjustments have been 
discussed at length and need not be repeated here. The 
same applies to the care needed in making sure that clear- 
ances are correct, that all parts are clean and free from 
dust, etc. 
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ELECTRODY NAMIC TYPE 





Construction 


The synchroscope shown in Fig. 17 is of the air-d 
electrodynamic type. In general, its construction is s 
to that of the electrodynamic type voltmeter, except 
the moving and stationary coils are not connected tog 
A diagram of connections showing both the intern: 





Fig. 17. Phantom view of Weston Electrical Instrument Corp 
electrodynamic type synchroscope. 





external wiring is given in Fig. 18. It will be noted that the 
circuit includes a special type transformer, having two p! 
mary windings and one secondary winding. The prin 
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Fig. 18. Connection diagram for Weston synchroscope 


windings are connected to the machine being synchroni 
and the secondary winding supplies the energy for light 
the synchronizing lamp used in this instrument. Note t! 
the pointer is behind the translucent scale, on which 
shadow is cast by the lamp. 
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Model 625 


Models 625 D.C. and 635 A.C. Portables 
are unequalled for today’s rush in produc- 
tion testing or the rigid requirements of 
laboratory checking. These highly attrac- 
tive molded case instruments have long 
4.58” hand calibrated mirror scales. The 
hinged cover closes when instrument is 
not in use, for added protection. Black 
molded case for D.C. instruments; A.C. is 
red. Size is 6” x 51%" x 2%". Has detach- 


able leather strap handle. 





Model 425 


Another new Portable combining attrac- 
tive symmetrical case proportions, a long 
readable scale, and requiring a minimum 
of bench space when in use. A real beauty 
in design for those preferring something 
different. Case and base are molded; base 
size 5” x434". Model 425 D.C. (3.12” hand 
calibrated mirror scale); Model 435 A.C. 
(2.88”" hand calibrated mirror scale.) 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
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PRECISION 
OPTICAL MACHINERY 


8-SPINDLE SHORT RADIUS 
AUTOMATIC POLISHING MACHINES 





1, 2, & 4 SPINDLE 


AUTOMATIC POLISHING MACHINES 
Capacity up to 16” Laps. 


OPTICAL GRINDING MACHINES 
SPECIAL OPTICAL MACHINERY 


BAILY VIBRATOR CO. 


1539 WOOD STREET PHILADELPHIA, PA. 

















FOR USE WITH 
ALL TYPES OF 


CONTROL 
INSTRUMENTS 





BARBER 


B-¢ 


COLMAN 




















CONTROL MOTORS 


@ These powerful, compact Control a” be operated by any 
Motors can be used for many posi- ‘!@"¢ard contol in- 
tioning purposes where a reliable ae 
motor drive is needed. All motors are . 
completely oil-submerged for quiet- BUTTERFLY VALVES 
ness and long life. Available in RATIO VALVES 
fixed or adjustable speed, unidirec- OAMPERS 

tional or reversing models. For 115 RHEOSTATS 

or 230 V. A.C. Very small control VARIABLE-SPEED 
current required on reversible motors. . "RANSMISSIONS 


Write for information and prices. “near eee 


BARBER-COLMAN COMPANY 





bo) 2°14 Se ee ee tela @ie) tom mia el felt; 
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Operating Principle 


From the diagram, Fig. 18, it will be seen that a . 
tor is connected in the moving-coil circuit, and a res 
is in series with the stationary coil circuit. The 
former, capacitor and resistor are mounted in an ey 
box shown in Fig. 19 with cover removed. The circuit 





Fig. 19. Interior of auxiliary box of Weston synchroscope show 
ing capacitor C, transformer T and resistor R. 


designed that when the incoming and running machines ar 
in synchronism, the currents in the moving and stationar 
coil circuits are out of phase by 90 degrees. When this con 
dition occurs, no torque exists between the moving and 


Fig. 20. Phantom side view 
of Weston synchroscope show- 
ing relative positions of lamp, 
pointer and translucent scale. 


fixed coils, hence the pointer remains at the synchronou 
point just in front of the lamp. At this synchronous point 
the voltages are in phase and the frequencies of the incon 
ing and running machines are the same; therefore the se 
ondary of the transformer receives its maximum inducé 
voltage. At this maximum voltage, the lamp lights to it 
full brightness and the shadow of the pointer appeal 
clearly on the translucent scale. Until the two machines a1 
in synchronism, the pointer swings back and forth, and th 
lamp flickers, so that the pointer appears to be rotating 
The lamp lights only when the two machines are approac/ 








‘hronism, as when the machines are in opposition 
iltant induced voltage is below the value required 
the lamp. When the incoming machine lags behind 

lower frequency than) the running machine, the 
hts as the pointer swings toward the slow side. 
e frequency of the incoming machine is higher 
at of the running machine, the lamp lights as the 


swings toward the fast side. 


and Calibration 
vith all synchroscopes, this type is calibrated by 
e« the two circuits of the instrument and adjusting to 
the pointer on zero or the synchronous point. Bucking 
accomplished by connecting both sets of terminals 
instrument across the same line. The calibration 
nents of this instrument are: shifting the pointer, 
ting the resistance in the stationary coil circuit and 
cing the element. 
ssible causes of errors in this type of synchroscope 
| be similar to those found in other electrodynamic 
instruments. The charts given in Chapters I and II 
ild be helpful in tracing possible causes of errors if 
nstrument fails to operate properly. 
he lamp circuit should be checked occasionally to be 
that the lamp is not burned out, as a dead lamp ren- 
s the synchroscope useless because no shadow of the 
ter would be visible. 
Should it be necessary at any time to remove the cover 
m the instrument, first remove the lamp to avoid bend- 
¢ the pointer, as the pointer is directly in front of the 
np. The phantom illustration, Fig. 20, shows the easy 


ethod by which a lamp may be removed or replaced. 





CHAPTER XI 
DIAL MARKING 


Practically all a-c. instruments (and some d-c. instru- 
ments) have non-uniform scales, and the spaces between 
cardinal points vary greatly on instruments of the same 
capacity, so that printed or pre-marked scales are not prac- 
tical. For this reason, blank scales are used and enough 
calibration points are marked in by comparison with an 
accurate standard. In the best manufacturing work, these 
points are accurately put in with pencil and then marked 
permanently with pen and ink. 

One method of marking dials is herewith given with an 
explanation of the supplies and equipment necessary for 
the task. A small drawing board, Fig. 1, with pins for lo- 
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Fig. 1. Dial Board for marking instrument dials 
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Today production 
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able liquid short- 
ages due to over- 
sight are inexcus- 
able! 

LIQUIDOMETER Tank 
Gauges assure ac- 
curate, trouble- 
free readings or 
recordings at all 
times! 

100% automatic—these gauges insure 
accurate readings at all times. No pumps, 
valves, or auxiliary units required to read 
them. Models available so that readings 
can be taken remotely from or directly 
at the tank. Remote reading types utilize 
balanced hydraulic transmission system 
which completely compensates for tem- 
perature variations on communicating 
tubing. Accuracy unaffected by specific 
gravity of tank liquid. 

Approved for gauging hazardous liquids 
by Underwriters’ Laboratories and other 
similar groups. 





Models available to 
automatically con- 
trol pumps, motors, 
signals or other de- 
vices for maintaining 
minimum or maxi- 
mum liquid levels, 


Write for complete details 
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is used, along with a T-square for lining up 
or titles The board should be so 
insert or locating pin at a point 
centered with respect to the scale arcs. This pin is to guide 


+} ' 


1umbers 


necessary. 


rranged as to have an 


the straight edge or ruler used in marking the scale (See 
I 2.) 

The first operation in marking the dial, assuming the 
cardinal points are pencil marked, is to prepare the scale 
for taking the ink. This is done by pin-sticking all the pen 
cil points and thoroughly rubbing the dial with an eraser 
to clean and remove any surface material that might pre- 
ent the ink from adhering to the dial, as well as to 

ighen the enamel surface to allow the ink to flow into 
the enamel. When thus preparing the dial, use a soft eraser 


ind always rub in the same direction and go over the com 


ete dial. If the dial is only partly cleaned and is rubbed 
the 1] 


1 criss-cross manner, eraser marks will show and 
affect the dial. 


the marking board as pictured 
k in the The 


next place the dial on 


Figs. 1, 5 and 4, and mal main scale points. 


Ruler 











Slot for Locating 
Center Pin 7 
Guide 








Fig. 3 
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pin is used as a pivotal point for the straight 

assure that the scale division lines are positione: 
angle of 90 degrees with respect to the scale ares 
use of a number three “Speed Ball” pen, the main 

(approximately 6’ for 
marked with one The use 

that all main will be 

same width, thereby improving the appearance of th: 

The straight edge or ruler used to mark the divisi 

should be marked to show the height of main and i) 

lines to guide the dial marker in making t} 

equal in length. Another means of insuring that thx ‘ 
and intermediate lines are of equal length is to seribx 





wide large switchboard 


ments ) stroke. 


ty pe pen 


may be 


also assures lines 


diate 


pencil arcs above the scale ares to the desired height 
may be done with the compass shown in Fig. 3, us 
guide pin insert mark as a center point. 

The next step is to graduate the scale between thi 
for intermediate and subdivisions. It should be note: 
when locating the intermediate and subdivision points 
a-c. non-linear scale, the spaces should be increasing 
creasing in accordance with the pattern of the scale. 
mediate and subdivision lines are spaced by eye for 
nating current instruments, while for direct current 
ments, dividers may be used as the spaeing is ever 
uniformity of division lines and ease of marking, the 
should be marked with a pen having 
the line desired. A pen of this type (| 
Ball #5) is shown in Good results will be obt 
in marking the and data 
round-pointed “Quill Pen #102.” 


mediate lines 
the width of 
Fig. 3. 


subdivisions calibration 


the dial is 


appearance 


The numbering arrangement on im} 
from both the standpoint of the 
How often have you seen a dial where thx 


and 
placement. 
bers were so placed with respect to the division lines 
it was difficult to decide which mark was indicated by 
number. To offset the possibility of misplacing the nw 


vith respect to the points to which they correspond, a s 


T-square is lined up in the slot shown on the left si 
the dial board and may be moved across the scale 
uniformity by reason of the close fit in the slot. The 


to hold the T reasonably firm to av 


unevenness of number positioning due to change of posit 


also serves square 
of square while making number impressions. 

The number impressions are with 
which made by any local rubber stamp mak« 
giving him a sample, either on a dial or a tracing of 
number. Impressions are made on white dials with im] 


made rubber 


can be 








Equipment and materials suggested for marking instrument dials 











IGHER - VOLTAGE 
w/Oil-Filled == 


@ Those higher-voltage requirements, 


particularly in electronic applications 









such as cathode-ray tube circuits, are 
being met with Aerovox Hyvol Capa- 
citors, Type °12. 

These oil-filled round-can units, with 
barrier-cap and removable pillar insula- 
tor terminals, are now available in volt- 
ages up to 7500 D.C.W. Conservative 
—- design — more paper dielectric than 
usually considered necessary — makes 
them the favorite choice for tough jobs. 


LET US QUOTE... 


Regardless what your capacitance requirements may 
be — for high-voltage oil capacitors or inexpensive 
paper or electrolytic capacitors, send them along to 


us for engineering collaboration, recommendations, 
specifications, quotations. Catalog on request. 


Hg NEW BEDFORD, MASS., U.S. A. | 
) In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 


EXPORT: 100 Varick St. N. Y., Cable ‘ARLAB’ 





Vermopivots 


reciston Justruments 


PrenworivoTs: are tipped with PERMO- 
METAL*, a special precious metals alloy havin 
extremely wear-resistant qualities—nor 
ing and non-abrasive. 
PERMOPIVOTS are accurately made by ve 
precise methods to meet the most exacting spex 
fications. Whether the application is for liquid 
filled compasses or milliameters, PERMOPIVOTS 
will increase the life of the instru ! 
1intain accuracy for a longer neriod of me 
It is often possible to eliminat: 
oils for lubrication due to the 
extremely low coefficient 
friction with PERMOMETAI 
PERMOPIVOTS are available 
from magnetic or non-magnett« 
shaft materials. 


PERMO PRODUCTS CORP. 
6423 RAVENSWOOD AVE., CHICAGO 
MANUFACTURING METALLURGISTS 





t wna 








Write today for descriptive folde Permo- 
pivots of Permometal'’—gives valuable infor 
mation for engineers nfronted witt 
er m plvots—est ally tt x £ 
in en f A Navy. Y y 
wi t ma i r e asking 
° 1 : 
Trade Mark By 

, 








CRressropevots 


AID NATIONAL DEFENSE INSAioCompaases 













WILBUR B. DRIVER CO. g 


WE 
/AINS 


You'll find a 


FIGHTING ALLOY 
in "BERALOY 25” 


“The Alloy that doesn’t get tired.” 


Fulfills unique tasks that cannot be per- 
formed by any other metal or alloy. 


We have the facilities, personnel, and 
experience to meet the most exacting 


el-Yeiitechitelars 








NEWARK, NEW JERSEY 


Manufacturers of **TOPHET''* the Nickel-Chrome Resistance Wire 


* TRADE MARK REG. U. S. PAT. OFF 
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nk used on an ink pad; on black dials, powdered white 

cha s used 
n the numbers with water-proof India ink is done 
e the impression ink is still moist and can be accom 
e tisfactorily with a “Crow Quill Pen.” When the 
ed sufficiently, the entire dial may be erased with 
ean irt gum type eraser that contains no grit ot 
[he impressions on black dials are made with powdered 
and dusted to remove the surplus chalk powder be 
fore filling in with show-card white paint diluted to ink 
consistency with warm water. To guard against the white 
flaking off the black dial, a light spray of a good cleat 
acquer should be applied. The lacquer is best applied with 
in atomizer but may be brushed on if done lightly and 

evenly. 

Added titles or sub-titles are often desired on a dial to 
ndicate some special information. This title work may be 


ne by the same method as in the numbering, that is, by 


and fill-in. Here again the T-square may be sat- 
sfactorily used to line up the lettering evenly. 


impresslo! 


When finally cleaning the dial, a soft sand-free eraser 
should be used. The rubbing stroke should be the full length 
f the dial and always in the same direction. This results 
na clean dial, devoid of eraser marks that detract from its 


general appearance 

to remove the India ink to make correc 
, moistened with water for best 
results. The moisture loosens the ink from the dial and 


is necessary 


should be 


tions, tne ¢ 


{ rasel 


makes complete removal of the ink easy, leaving the dial 
clean and ready for remarking. 
The two most troublesome conditions found in dials are 


The first-mentioned fault may 
fumes attacking the dial 
t may be due to a poor enamel coating. Reliable instru 


discoloration and ink flaking. 


be due to chemical mist, 


gases 01 
ment manufacturers now produce lacquer enamel dials that 
retain their whiteness over a long period of years and are 
not readily affected by common gases, fumes or mist. Heat, 


ght and 


darkness 


the present-day dials of some manufacturers. 
As regards flaking of the ink, this is usually the result of 
If a 
good quality ink is used and the dial is properly prepared 
to take the ink, flaking not 


were also enemies of the dials of yeste1 


vears and of 
improperly eraser-cleaned dials or a poor type of ink. 


(erased and roughened) will 
take place. 

Instrument manufacturers are often called upon to sup 
for an instrument recalibrated in the field, 


transformers are changed and a different 


) } 
piv a new dlal 


scale 





INSTRUMENTS 


Page 258—Vol. 15 








marking is desired. Two suggested methods of su 
the information to the manufactu 
supply accurately-marked dials are as follows: 


(1) If the 





necessary enable 






positions of the scale points are chang: 


to recalibration, mark the new calibration points 
pencil, remove the dial and send it to the manufa 
with as much information pertaining to the cha) 


possible. 
(2) If the out of se 
make a tracing of the scale as accurately as _possibl 
the tracing to the manufacturer along 
information noted on the dial. 
From either of these two methods, a 


instrument cannot be taken 


send with a 


new scale ma 
drawn and returned to the user. This procedure is not 
ommended for portable instruments, as the possible e 
of calibration with this method might excel the close t 
ances expected of portables. 

Suggested equipment and materials used successful 
dial marking (some shown in Fig. 3) 

(1) Ordinary sewing needle for pin pricking calibra 
points. 

(2) #6002 Eberhard Faber eraser fo 
paring dial to take ink, and cleaning. 

(8) “Speedball” pen #3 for main division line mat 

(4) “Speedball” #5 for intermediate line marking. 

(5) “Hunt Quill Pen” round pointed #102 Hunt for 
divisions, small lettering and impression fill in. 


are listed below 


“Rub Clean’ 


(6) Stamp pad used with “Dri-Kwik” ink for rul 
stamp impressions. 
(7) Dividers for spacing d-c. dials. 
(8) Blackboard white chalk for impressions on wil 
dials. 
(9) “Ace Show Card White” diluted with warm wat 
for black dial marking. 
(10) Higgins ‘American India Ink” for white 


marking. 
(11) 


(12) Compass for scribing arcs. 


White French lacquer for spraying black dials 


(13) Rubber stamps for making number and lette 
pressions. 

(14) “Weldon Roberts” cleaner type eraser #1010 f 
final cleaning. 

(15) Dial board with guide pins as shown in Figs 
and 4. 

(16) T-square for lining up numbers, titles, etc. 

(17) Straight edge for marking division lines. 

(18) Brush for cleaning. 





= 
: 
2 
F 





4. Proper method of marking scales with equipment shown in Fig. 3. 















FOR EXACTING APPLICATIONS 


IRC fixed and variable resistors fall into 11 general 
classifications, covering practically every require- 
ment—fully tested and approved for exacting war 
equipment as well as for general industrial uses. 
These are described in the following IRC Resistance 
Data Booklets, any of which are available upon 


request: 


Volume Controls and 
Potentiometers up to 2 
watts and 20 meg. resistance. 


Metallized Type Resis- 
tors: Insulated 1/-, 1- 
and 2-watts; high frequency 
power, high-voltage power. 


Insulated Wire Wounds: 

Type BW from }/2- to l- 
and 2-watts; Type MW, 5 to 
20 watts. 


Power and Precision 


Wire Wounds: Fixed and 


adjustable power types from 
10 to 200 watts in all shapes, 
mountings, etc. Inductive 
and non-inductive. 14 Pre- 
cision Types to as close as 
1/10 of 1% accuracy. 
Attenuators: 20- or 30- 


step; ladder, potentiom- 
eter or bridged ‘“'T’’ types. 


Power Rheostats: Quick 
heat-dissipating all- 
metal types up to 100 watts. 


INTERNATIONAL RESISTANCE CO. 


417 N. Broad Street, Philadelphia, Pa. \i/- 














































highest possible calibre. 








NEWPORT 








When you specify an instrument containing an 
Eppley “EPLAB” Cell, you are specifying the utmost in 
standard cell efficiency and reliability. 

Leading instrument manufacturers approve “EPLAB” Cells ... 
their constantly increasing use of these cells indicates their deter- 


mination to provide American Industry with instruments of the 


THE EPPLEY LABORATORY, IN 


Seten hiftc Inshiuments 


RHODE ISLAND 






=) 


performance characteristics 


“oilcan” action... 
—increased contact 
Operations On minute movement and force differentials. It is the 
choice of design engineers for all types of sensitive instruments. 



























not 

















Why These Basic 
Principles of Micro Switch 
Design Assure You... 


¢ Longer switch life than you will ever need 


¢ Absolutely precise and accurate repeat operation 
¢ 40 grams contact pressure—lightning-fast contact action 


The Micro Switch design incorporates features that provide desirable 
generally found in snap-action 
.. The heat-treated beryllium-copper spring bends in the 
same direction as the operating plunger—no reverse bends—no 
gives longer switch life—accurate repeat action 


pressure—lightning-fast action—millions of 





The beryllium -copper spring is made 
in one piece. It is gauged to an accu- 
rate .008 5” thickness; has high resist- 
ance to fatigue. Ends of compres- 
sion membersare finished to provide 
an extremely low friction bearing. 
Contact end of the spring is fitted 
with a riveted radius type contact 
© fine silver. It moves ata 
speed of 3 1000ths to 5 1OOOths 
of a second with a rolling action 
and extremely high pressure. 


Short spring 
members piv- 


Ot in patented 


V-grooves of 


this sturdy 


brass anchor. 
Note the spe- 


If you would like to know more about the Ne 
Micro Switch, send for the two Handbook- ~ ‘i 
” 





cial shape of these grooves, which 
reduces friction to a minimum 


Stationary 
contact 1s 
a flat inlay 
ot 99.95 if { 

fine silver. & Fa r 
This con- ~“ . 
struction df 
assures 

ample over-load capacity and maxi- 
mum heat dissipation. 


Operating 
plunger is a 
highly polished 
stainless steel 
pin imbedded 
in an accurately 
moulded _ star- 
shaped Bakelite 
head. Provides long over-surface 
path to live parts, thus insuring free 
dom from electrical leakage. Plunger 
head cannot rotate within the hous- 
ing, insuring against any variation 
in point of operation. 





Catalogs illustrated here—No. 60, which « 
covers Micro Switches in general; and No. 
70 which deals with specific Micro Switches 


for use in aircraft. 


Micro Switch is a trade name indicating manufacture by Micro Switch Corporation 


MICRO (wS&,; SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation 
Branches: 43 E. Ohio St., Chicago « 11 Park Place, New York City 
Sales and Engineering Offices: Boston + Hartford + Los Angeles 
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mI Long before Pearl Harbor, | realized that | 





and the 75 other Taylor Field Engineers 
if would play a mighty important part in 

: helping industry expand to meet war 
a= needs. But tor the last four months I’ve 
been keeping a diary—and reading it over tonight 
it came home to me tor the first time how much 


we re all actually helping to win the War. 


When you figure that this is 

War of production and 
that so many production 
jobs depend on Taylor in 


nents—andthatittakes 








a man who not only knows 





the instruments but knows 
ae, 
how to apply them to each particular job— well, 
just let me give you a few examples and you lI 


see what I mean: 


You know the Oil Products Company? They 


make impregnating materials and industrial al- 


cohol. Cheir problem Was the processing of Wax 


and other chemicals to meet immediate Govern- 


ment contract requirements a the success of 


which depends on a rigid se: a il 
cycle of time and tempera- | 


ture control by Taylor in- 
struments. These instru 
ments could not be satis- 
factorily adjusted by writ 
ten instructions, and necessitated considerable t 
and knowledge of both the processing requirem¢ 
and instrument functions before the required c 
trol was established. Manual control without 

instruments would have slowed down the pro 


ing and caused mistakes. 


Or take the pulp and paper industry. At the 


Paper Corporation | placed in operation 18 beat 


roll control systems which maintain proper 
pressures on the pulp in accordance with a t1 
schedule. At the Bag and Paper Compa 


| inspected instruments in operation, made adju 


ments, and recommended new installations. || 


result in both cases was increased production a: 


improved uniformity. 


At the ________ Battery Company | specified instt 


ments for indicating temperature of pitch a 





* KEEP ON BUYING U.S. WAR SAVINGS BONDS 
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LET YOUR TAYLOR FIELD 
ENGINEER HELP YOU SPEED 
WAR PRODUCTION! 


§ in RE’S a Taylor Field Engineer—perhaps 
the one who sent in th ictual report sun 





















ead tanks. At the 
Mills, making government 
‘loth, I made a survey of 


dye plant controls, includ 





adjustment and repair 











ot 3 instruments not operating properly. \t the marized on these pages—within a few 
Canning Factory I installed automat your plant. If you’re planning any new 
tort controls for the processing of glass packages. struction, expansion, or installation of new 
Like every other canning factory these days, they ulpment g 
taced with a shortage of tin. Without such con- frst! He ca Ow j , 
] duct ) 
trols as we are able to . yb N 
; : ‘ 1a] : quality. He can help you train your ow: 
furnish, it would be al- 
. o* : 1 the vit 1 
most impossible for them 
: ' tioning properly. W V 
to process glass packages. 
- ‘ ie struments ¢ Va ig LK C 2 
write Tay Instru ( | R S 
. . ° 11 
But the one thing that impresses me in all my con- Sa a ee ge eS ee ee 
tacts with wartime plants is the enthusiastic wel- famous “Not 1 but 5” Fulscope C 
ume I get. I seldom have any trouble getting to 
the men I want to see—in fact they're the ones who 
7 es . 
ually want to see me! It sounds like bragging | 
now, but I honestly feel that today we Taylor 
° . 1] } 
eople are doing a job! And when you really know 
u're helping to win the war well, it’s a grand 
1d glorious feeling! 
indicating Recording ¢ Controlling 











TEMPERATURE, PRESSURE, FLOW 
and LEVEL INSTRUMENTS 
AND STAMPS * \ y 
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THEY DID IT! used to follow ing highw a 


They flew over trackless sea into But to the skilled pilot wi 


oe Bi eA: ! : a ‘ 
the settmmg sun of Nippon! with precision instrumen 
They hit their objectives right toute is clearly marked. 


on the nose and winged their ooh are the taste, 
way safely back to base. every type built by Kollsm 
How they did it isno small cause _ fighting aircraft of the | 


for wonder to the man who is’ States and Allied Nations 


sion 
man 
avia 
men 
still 
ype 


tor 
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Importance of Aircraft Instrument Mechanics in War and Peace 
torial by R. G. OJERS, Chief Instructor, Instrument Department, Spartan School of Aeronautics, Tulsa, Oklahoma 


ITH superhuman accuracy our pilots are enabled 
Wi: guide their huge ships of the air unerringly over 

thousands of miles to destinations which are kept 
et from all but a few chosen men ordered to draw up a 
flight plan to an objective, execute these orders and return. 
Their routes are not like the marked airways we have be- 
accustomed to—laid out with brilliant beacon lights 
every few miles, directional beams and dispatchers to help 
them find their location through radio triangulation—not 
like those paths over which repeated flights cause us to 


come 


know and recognize landmarks 
that make getting lost an im- 
possibility—but they may be 
courses that may be set in any 
one of the 360 degrees of the 
compass. 

The compass is only one of a 
myriad of instruments neces- 
sary to this journey. The radio 
that has been a boon companion 
in all our pre-war flying days is 
still useful but cannot be used 
much as it may betray our lo- 
cation. So it is necessary that 
we rely entirely upon our in- 
struments. 

To the layman, this expres- 
“instruments” is used in 

different fields. In the 
industry, our instru- 
ments are narrowed down but 
still cover a wide area, from 
types used to make drawings 


sion 
many 
aviation 


for the original aircraft, to 
others for testing materials, 
gaging parts, and setting up 


dies, jigs and templates for its 
construction. There is really no 
end. But to concentrate on the 
ones now under discussion, let 
us group them thus: (1) en- 
gine instruments, (2) flight in- 
struments and (3) navigation 
instruments. 


It is difficult to draw a sharp line between the last two, 
as they are elosely associated, but it takes perfect co-ordi- 
ition of all three to get the job done. The manufacturer 
must design precision instruments and build them in mass 

roduction. His instruments must in turn be installed by 
the aircraft manufacturer’s experienced men, but the skill 
d experience of these two groups would be more or less 
eless without the devotion of the aircraft instrument over- 
1ul mechanics. These instrument mechanics must know 
eir instruments from cover glass to the master plate that 
lds the wheels, sector gears, pinions, bearings, jewels and 


T 





—in the Sperry 


R. G. OJERS was born in 
Horton, Kansas, in 1905, but 
his family moved to Chicka- 
sha, Oklahoma, when he was 
a year old. Eight years later 
he received his first aviation 
thrill by attending an aerial 
“exhibition’’ — one plane 
which had been shipped to 
Chickasha by freight, put to- 
gether and flown, then was 
dismantled and again shipped 
by train elsewhere. Feature of 
the exhibition was bombing a 
“fort’’ with bags of 
guided by tiny copper cones 
with propeller tips. Ojers and 
his brother found one, which 
became their pride of posses- 
sion. All airplanes were: eyed 
enviously from then on. Ar 
the age of twenty, after moving to Hastings, Nebraska, Ojers 
made a parachute jump to get his first ride with the Paige 
Flying Circus of Lincoln, Nebraska, using the exhibition type 
‘chute that is outlawed today. The following year another 
flying circus came to town to start a flying school. Ojers was 
the first and only student. The school staff ‘‘foided their tents 
like the Arabs and as silently stole away.’’ Thus ended his 
flying career! A few years later he got married and, after 
studying and working as a watchmaker, joined TWA in Kansas 
City. No one knew much about instruments and it took a lot 
of pioneering and two trips to New York a year for five years, 
for necessary information. He was later asked by Captain 
Balfour, Director of the Spartan School of Aeronautics, to set 
up an instrument department and school. Now they have an 
additional department, separate from the school, for major 
overhaul and repair of all instruments from the simplest pres- 

sure gages to the most elaborate automatic pilots. 


soot, 
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group—the 
pivots. They must know the tolerances and fits. Last but not 
least, they must know the various methods of testing and 
calibrating. On this subject, volumes could be written. 

A peculiar fact is that every foreman has his own idea 
of how to test and calibrate instruments and 
extent) disclaims all other methods. Back in our own minds 
we all have a smug feeling that we 
methods and that they are the best. But, just like belong- 
ing to various churches, believe it or not, all our teachings 


ball bearing assembly and 


(to a certain 


pioneered our own 


will bring our human subjects 
to an ultimate end: they will 
either be good mechanics or 
fall by the wayside, as this is 
one field where there 
back-sliders—not for very long 
at a time, anyway. 

Considering the gigantic 
strides we are making today, 
now more than ever speed is re- 
quired in everything we do in 
order that we may not only keep 
abreast but stay ahead of devel- 
opments and it rests with us of 
the older school with the newer 
members of our profession or 
guild, to create not only the new 
equipment but locate 
that can build for us our own 
creations with speed necessary 
that they may be put to use im- 
mediately. As an_ illustration, 
the writer is working in con- 
junction with an_ instrument 
testing laboratory here in Tulsa 
that may entirely revolutionize 
quite a few of the older methods 
of testing, eliminating a lot of 
that are apparent and 
will lead to a much more accu- 
rate indication and be more 
simple to gain the peak of effi- 
ciency so vitally necessary to 
the demands of the true pilot- 


are no 


concerns 


errors 


ing of our own advanced flying of today. This is still on 
paper but we hope we can have it in this magazine some- 
time in the future. Also, if we have ideas now in use in our 
shops, schools and factories, let’s bring them to the front 
for the sake of aviation and, above all, for our govern- 
ment, that we may “get there fustest with the mostest.” 
Our particular skill is little known and we are the only 
ones that can remedy this condition. In the earlier days, 
our big job was to convince the pilots that in order for 
them to fly under all conditions, it was necessary they use 
instruments. We then had to prove to these pilots that the 



















nstruments could be overhauled to the point where they 
could be depended upon. They had to have confidence in 
our ability. This we have accomplished. The public, how- 
is becoming more and more air-minded. They should 
about the behind-the-scenes activities the 
manufacturers’ activities and especially the story of re- 
search from the days of the earliest aircraft instruments; 
also their use, operation, quality and the constant search 

expensive units for the 


for better. iess 


Know more 


more accurate and 


modern “common” or “sportsman” or private pilot. 

The public should know more about America’s constant 
endeavor to beat the other countries that our nation may 
have the best. Then we mechanics will show our ability to 
keep abreast of all this development by suiting our words 
to action and “Keep ’em Operating.” 

The war emergency has created problems in all walks 
of life. Ours, like others, have been hit. We have trained a 
ot of men in this phase of work, but all the schools now 


still miss our goal of complete mastery of 
the situation by a Most of our this 
country do not claim to make finished mechanics, but, from 
a bona-fide and qualified school of 1200 hours we can make 
bette 
shiy 


n existence WIil 


long way. schools in 


mechanics than a two-year course of apprentice- 
; and this is important in these days, when there is 
such a tremendous emphasis on speed—speed of produc- 
war goods and speed of training practical mechan- 
on our manpower, plus the rapid growth of 
is creating a keen desire for this type of 
the part of those who know that this will be well 


tion of 
es. The drai 
ar industries, 


’ , 
ort é) 


accepted long after the war will have been won, due to the 
upward trend of aviation which is certain to become a 
major means of transportation for both passengers and 
freight, to rehabilitate all the war-torn countries. This all 


must be given to conditions 


invincible war machines. Our 


ears out that 
t constructing oul 
extreme effort for ultimate victory must be motivated and 
engineered plans to perpetuate those funda- 


recognition 


dominated by 


mentals of human values, that otherwise can drop us in 
the n t horrible of depressions known to mankind. It be- 
hooves us to consider this well. 


Let’s Get Together 


oposing a Guild of Aircraft Instrument Mechanics 


P 


HAVE 


dents 


HAD any number of from our stu- 
scattered all the country, as well as old- 

time mechanics and department heads, asking why an 
Instrument Guild has not been started. Not a union, but a 
that we may exchange views and ideas to enable us 
to help one another be better mechanics for our employers, 
they be the government, commercial or private 
organizations. And I with the right kind of re- 
sponse to this magazine, they will act as a medium for 
each of us. 

This industry is advancing so fast and the various jobs 
are being specialized to such an extent that it is difficult 
for the “standard group” aircraft instrument me- 
chanic to know much about the happenings in the “Sperry 
group,” and Furthermore, these groups are 
broken up into numerous divisions; and some of these are 
electrically operated—which will create a demand for elec- 
trical knowledge that we old-timers will have to study and 
obtain from some of the newer mechanics. 

So you see we will be dependent on them as well as they 


inquiries 
over 


guild 


whether 


believe 


one of 


vice-versa. 


on us. 

Incidentally, all this holds true as much for women 
mechanics as for men. We should not get the idea that 
women are stepping in to take our jobs. They will help 
us to do one job that is too big for us at the present, con- 
sidering the scarcity of manpower. 

Do not think for a minute there will not be plenty of 
work for all of us after this war is over. I have investi- 
gated this rather extensively, and have received definite 
assurances. It is true some will fall by the wayside. These 
will be laggards that would be washed out anyway as soon 
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as various organizations can check their efficiency 
sure you are not a laggard. I believe one way to 
let’s all pull together, let’s get together. 

The truth of the matter is that we all get ow 
from the ground up from the help and cooperation of 
one around us, from the man in 
to the oldest mechanics, from articles we read, a 
contacting other experienced mechanics, superviso 
tives, research engineers, designers and inventors. 





newest our 


Oorgal 


It really takes complete cooperation from everyo 
tioned above. Even from the new student mechanics 
pearls of wisdom that help us on in our never-end 
ever-widening search for faster and more accurate 1} 

methods of giving the best dependability to e: 
strain on the pilots and navigators so they may util 
much more time to the job of getting there and bax 
the greatest dispatch in carrying out their missions 
utmost. 

Our deliberate choice of the term “guild” is really 
in itself. In the early days, small groups of 
families known Then small 
would band together to form a clan. Later, a few art 
so to speak, from each tribe, would form a guild. A 
as is known to historians, the first to be known and 
nized the makers of trade 
knew at the time. 


were as tribes. several 


only 


were charcoal, a 

In the days of Cleopatra an old man gathered a fi 
prentices together and, with sulphur and phosphorus 
rotten manure, made the first firebomb used by T] 
Somathrace in his conquering the seas. This was spol 
as a guild. 

Today, one of the most popular—and also a very 

is the Watchmakers’ Guild, well established all ov 
U.S.A. 

Any trade that is a trade in itself would be cla 
guild. There is no other trade that will lead to an 
instrument mechanic, but if you are an aircraft instru 
mechanic, you can branch out in several other trades 
out too much effort. As an example, there is an idea 
if you are a watchmaker you can soon become an 
instrument mechanic. That is an idea 
some watchmakers make aircraft instrument mechanics 
others don’t and can’t. But if you are an aircraft 
ment mechanic, you watchmaker with a s ane 
amount of additional study! I know, because I was a 
maker myself. | 


erroneous 
can be a 


So my idea of calling this a guild is to band toget!] 
large group of new and old mechanics, pooling our i 
and methods, with the purpose of being one large body 
artisans proficient in our own right. ful 

Now as to the expression “societies.” It is a matte 
opinion, of course, but this term covers a multitude of s 
and virtues, from those that deal in murder, vice and c: 
nage, to those at the highest peak of religion. Societies 
changeable and their creeds vary to a certain extent, 
the moods of the personnel and the times, whereas a t! 
guild is to bring everyone to a common goal of efficie! e 
and a common opinion in a trade that is so vitally ne 
sary to the field of aviation today and in the future. 

I believe that if we make our wishes known tc this mas el 
zine, they will cooperate 100% in helping us to develop ' 
trade into a guild that we may all work together and tl} 
together, knowing in the end we are accomplishing i! 
big way an objective laid down to us, not as a scatte 
group of mechanics, but as a unified machine built sol 
to aid our government and nation to the utmost, that \ 
may do our part to win this war with colors flying h t 
and to know a bigger and better future to aviation th: 
has ever been dreamed of, in spanning the entire world a 
less time it took our parents to migrate from Kentucky) 
Oklahoma. ly 

If this appeals to you, make your wishes known and h 


will see what can be done about designing a pin or ri 
and about assessing small dues for handling corresponden 
postage and, of course, research to answer the questi t; 


you may wish to know. —R.G 












nstrument Flig 


10t an account of any 
By FRED S 
Ground School Instructor, Spartan 
: had just left our base, flying on sealed orders to 
V e opened at Position B-10-C (First Observation 
Point), when the weather began to close in. We 
flying at 10,000 feet and would have no radio aids for 
emainder of our flight. 
co-pilot was checking his log books. The rest of the 
were at their stations. Their equipment had 
and double-checked. All they had to do now was 
ne work to them. 
started a climb on in- 
maintaining a 
course and, at 
) feet, I checked the 
communications and 
nd everything and 
yone O.K. Then I set- 
down to the routine 
flying entirely by in- 
uments. was a 
engined heavy bomber 
we had a load of ex- 
sive air express to de- 
to central Euro- 
an country. In such an 
plane, one has approx}- 


k 
b 


been 


a 


meray 


nents, 


Ours 


a 


ately one hundred and 
1ety instruments, 
anks, knobs, push-but- 


pull-buttons, toggle 
tches and handles to 
serve and to operate at 
me stage or other of the 
ght. There are many more, but the radio operator takes 
re of his share and the navigation officer helps by giving 

e correct course on which to fly. The chief pilot and the 

-pilot share the responsibility of actually flying the air- 
plane, operating the engines and checking their perform- 
ance and the progress of the flight by the various instru- 
ments available for the purpose. 

In some of our large trans-ocean flying boats, the task 
of supervising engine operations is relegated to the engi- 
neer officer, who has a panel of thirty or so instruments 
which indicate every beat or irregularity of the four power- 
ful engines. He also controls the performance of the en- 
gines, so that they work at their most economical speed. 


’ 


The co-pilot, flight engineer and myself had the respon- 
sibility of the operation of the plane, while the rest of the 
had their work cut out as to navigation and pro- 
tection from the gun positions. 


crew 


The radio man could only “listen in,” as by this means 
we could pick up information transmitted by the enemy, 
which may offer us valuable help in performing our task. 

... And now we have accomplished our mission and are 
returning to our home base. It is just as important that 
ve get our big ship back safely, as the loss of an airplane 
and its crew may be a serious predicament to a squadron. 

It is still overcast and, on our way home, we have to fly 
entirely by instruments. 

The procedure is simple, but it takes much practice and 
no mean power of concentration. The basis of it all is, not 
to let the airplane assume any attitude other than the one 
ou wish to maintain. Since your blind-flying instrument 
panel contains several important instruments, a certain 
outine has been adopted. The prime function of the blind- 
flying pilot, then, is to observe three things: the needle of 
the turn indicator, the Sperry auxiliary horizon indicator, 
vhich is nothing more than a horizon inside the cockpit, 
ind finally the airspeed indicator. This must remain con- 
stant and the pilot then knows that he is flying level, i.e., 
hat he is not climbing or letting down. This combination 


part 





ht—The Bomber Pilot Speaks 


. KRAMER 
School of Aeronautics, Tulsa, Okla. 


is drummed into the ears of and blind-flying 
student, and those who remember it find no trouble ir 
tiating their course. 

The weather had been bad durin 
it became positively V 
windshield. flashes of lightning 
us and the gusty. This 
rather difficult, because all the instruments perform the St. 
Vitus dance, but the auto 

pilot 
ing beautifully, which 
Lot 


more 


each every 


of but 


rain 


the 
at 
burst 


trip, 


2 most 


now vile. iolent be on oul 


Occasional ) in upon 
alr was made instrument flying 


matic was perform 


made our joba 


easie! 


and gave us time t 


check and _ double-check 
our course while watching 
the the en 
gines, far had 
no trouble. 

time \\ 
of 
ground, but that was rel: 


tively 


ot 


operation 
which 
given us 
During all thi 


> 


could nothing 


saee 


unimportant. 
Our navigator wa 


Ss 


navi 


gating by dead reckoning 
and would later use his 
sextant to shoot our pos 
tion, as soon as we could 


see the stars. The thunde1 


storm gave out after about 


an hour, after we had 
P. | climbed to 26,000, wher 
we broke through the ove) 
cast. It was glorious to float along above that vast set of 
billowy white clouds, with a bright moon illuminating tl 
fairy landscape. 
Our navigator took several sights with his sextant a1 
a few minutes later, his information came to us over the 
innercommunications phone. 
We were on course and it was plain sailing. 
Suddenly the radio operator gives a signal and we listen 
intently Enemy action! 
I turn our situation over in my mind. We have three 


courses open to us. I choose the one that appears to me to 
be safest. I my direction and intend to hold it, 
until reasonably sure that we are out of the danger zone. 

That must have been one enemy ship conversing with 
another. That a 

We keep the new direction for one hour, during whicl 
we hear nothing further over 


change 


was narrow escape. 


the radio, except a lot of 


static. My navigator tells me the new course, which will 
lead us home: Our trip has been successful. 

Dawn will find us at home. Only two hours to go. 

It should be safe to let down now. There is still that 


uninterrupted blanket of clouds beneath us. We disappea 
in it at a shallow angle. It is cold. The cold before dawn. 

I am back on instruments at 18,000. I find icing condi 
tions. Not pleasant but everything under control. My 
de-icers work perfectly and 3,000 feet lower we run through 
warmer air which eliminates the ice. We are back 
altitudes, but still in the overcast. 

The navigator reports that should be exactly ovei 
our base. I start spiraling, long shallow spirals. One neve 
knows what is below. 

Suddenly, at 6,000 feet, we break through and there, 
only a mile away, is our base. They have heard us and we 
land, happy in the thought that we are at home once more 
after nine hours of continuous flying. 

Our airplane and our instruments, were as reliable as 
I had expected them to be. It is rare that your instruments 
will let you down. 


1S 


at low 


we 
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Intensive Training Relieves Critical Bottleneck 
of Aircraft Instrument Overhaul 


By R. G. OJERS 


Chief Instructor, Instrument Dep’t, Spartan School of Aeronautics 


HEN 
ind training of millions 
Liiotment 
1ited becomes an urgent 
employment by aircraft companies 
diate shortage of skilled workers. A 
schools were prepared to take care of a 


of others of which a large majority 
vork 


ally the 


about a dozen schools teaching aircraft instrument overhaul. 
cost of a completely modern and thoroughly-equipped 
overhaul laboratory is so great that only a few 
to risk the investment. Furthermore, only a few 


The 
instrument 


are willing 


Instructor of the 
students the 


Chief 
one of the 


Top, left.—The Sperry 
class explains to pro- 
cedure of centralizing the gimbal ring in a verti- 
while the 


cal ring of a Sperry directional gyro 
other students look on 
Top, right.—A student watches, through the 


actions of the Scorsby Oscillator, the results of 


approximately one hundred hours of work by him 
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country 1s unpre pared fo} 
of human beings and thei 
to responsibilities for which they are best 
problem. The rapid increase in 
has 
few of 


and to those schools were immediately added hundreds 
have 
in preparing men and women for employment. Natur- 
great majority of these schools chose the fields in 
which they would need to invest a minimum for equipment 
and highly skilled personnel. For that reason, there are only 


war, the selection 


dent on the 
created an imme- 
the old-line 
small part of this 


done excellent 


result is that 


skilled labor. 


Co A 


and his partner. In the Sperry classroom, as well 


as in the standard instrument classroom, it is 
essential that students have sufficient precision 
jigs and testing equipment to enable them to 
know when they have really completed a worth- 
while job. 

Bottom, left.—Two students, assigned to the 
Bank and Climb unit of the automatic-pilot, pre- 


operators knew where to find the 


need 


the 


necessary skilled p 


nel to establish such a school and make it successful. 

There IS also the problem of selling the prospective 
for 
people realize how much maintenance work is requir 
keep aircraft instruments functioning as they should. It 
long been the custom 
ufacturer for repair work. Today the manufacturers 
swamped with enormous orders from the Services and 
are more than ever anxious to have repairs handled by 


skilled instrument mechanics 


to return all instruments to the 


vate operators, airlines, or the Civil Service depots. 
field of 
more than any other from a shortage of skilled and s 


instrument repair is suff 


Until a few months ago it was common opinion that 
type of candidates from among whom a school could er 
aircraft instrument mechanics must necessarily be obtai 





pare to set up to take the part readings att 


they have lapped and indicated to within of 
ten-thousandth of an inch the gimbal ring 
aileron plate. 

Bottom, right.—With the use of the Pionee 


Master Tachometer, several engine-speed indic: 
ing instruments may be calibrated accurately an 
with dispatch. 





‘—By performing tasks with 
s, we learn to co-ordinate 
action in handling gyroscopic 


ts 


right—Only two students 
time are assigned to a unit of the 
niddle—Using the latest type . 5 ’ a : matic pilot. Here two prepare the 
Turn and Bank Tester, whereby : ig te hy tional-gyro unit, after overhaul, fo 
is five instruments may be cali- ; bration and test on the Scorsby 


ind tested for friction in a few 
Center — Proper testing equipment 


proves a mechanic's skill. Mrs. Betty 
left—Ample testing equipment : é 3: re Ann Hillerman is proving hers 
standard instrument classroom ; ts 
s each student to carry on under 
r power. Making small parts is 
the training 


Bottom righbt—Each student in the 


standard instrument classroom is assigned 
complete instruments, to disassemble, ré 
condition, clean, reassemble calibrate 
and test. 


from other mechanical pursuits, particularly from the field to overhaul his [or her] instruments but must know 

watchmaking. That theory has now been discarded. principles of operation and the theory of modern instru 
artan School alone has furnished hundreds of good in- ments and of those to come in the future. These peopl 
ument mechanics to the airlines, to the Civil Service, to must, due to the rapid improvement and changes in instru- 
e factories and to the military Services. These people ments, be ready for the new developments of tomorrow. 
me to our school from every walk of life. We have They must know and recognize quality tools and know hov 
ined oil field workers, drug store clerks, shoe clerks, to take care of them. A good instrument mechanic must 
rticians, truck drivers and ranchers. We have trained recognize the problems faced by the pilot and the airplane 
isewives, mothers and school teachers. We have yet to owner, he must satisfy his customer. When he can do this, 
ar of a single graduate of this school being released from no matter where he has been trained, he may expect recog 
ployment because of lack of skill. nition as a trustworthy and excellent instrument mechani 
An instrument technician must be taught not only how He... or she! 
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Precision Test Equipment Required 


for Aviation Instrumentation 
By GLEASON W. ZINK 


President and Designing Engineer, 
Aurora Instrument Laboratories, Tulsa, Oklahoma 


F WE accept Webster’s definition of instrumentation: 

“a use of, or operation with instruments,” we can 

readily see the close tie-up with aviation. It has been 
said that this war will be won with instruments. With in- 
struments playing such a vital role in the future destiny 
of our Nation (or perhaps it would be better to say in the 
destiny of our friends and loved ones) it behooves us as 
technical men to spend long hours in our laboratories im- 
proving our methods. 

With this in mind, we should start with our gages for 
dimensional control and laboratory test equipment for mi- 
crocontrol of the delicate forces which actuate the instru- 
ments which we are required to test. Modern manufacture 

f interchangeable parts, of course, would be impossible 

ithout precision gages watching the tolerances. We have 
a direct parallel in our effort to make a number of gages 

nstruments read exactly like the standard. This, of 
urse, entails having test equipment far more accurate 
an that which is expected of the instruments. Most pre- 
cision test equipment must have individually calibrated 
lials, that is, dials calibrated in the designer’s laboratory 


from a still more highly sensitive or accurate master, con- 


sideration being given to temperatures, capillary, specific 
avity and other factors which would have their effect, 
then rechecked to assure that no error has been made in 
calibrating. Test equipment having etched or prefabricated 
dials should never be used without checking their accuracy 
ith some known standard. This, of course, is good practice 
on all test apparatus. The careful technician will check 
s test equipment at regular intervals to assure that no 
ysteresis or mechanical defects have appeared to affect 
the readings. 

I sincerely believe that the greatest field for the young 
man of today is in the field of improving our aircraft 
nstruments. Stratosphere flying opens a whole new field 
to the instrument technicians. Today’s plane of the strato- 
sphere not only requires precision instruments but test 
equipment for the temperature requirements as well. Today 
ve are developing and improving these highly precision 
arvels so that man may fly ever higher and faster. It is 
ot too much to expect that tomorrow our sons will be 
toying with instruments for interplanetary navigation. But 
today, we have a war to win. Our war machine is no bette 


ts contro! instruments. 


SHOP NOTE—SCREW SIZES 


ERE is a test to make in your department. Take sev- 
eral small instrument screws and ask any of your 
fellow kers to explain to you how to designate their 


sizes. Believe me, I was surprised when I tried it: very few 


utright—ever i machinists. Most would say “‘What 
t of the instrument does it go in?” (They would know 
he screw that belongs there.) Some old-time 
sts answered “You can te ust by looking at it.” 
g rt is f those who do not know 
s newly developed field of instrument mechanics 
t of recruits. Honest confession is good for 
Sa re iit f almost five years before I could 
sé to do this. Like anything else, it is 
ft i } First find the body diameter 
S give the size. Then with a 
vag f thre s per inch. As an 
f t ameter measures 0.086” (eighty-six 


No. 2. To help you find the 
ss from No. 2 and in the 
f fig : 1 find 64. But check with your 


No 


0000 
OoO0 
OU 
a] 

1 


1 


5S.A.¢ 


thread gage to be sure it is this number. Do not rel) 


INSTRUMENT SCREWS 








Threads s0dy Tap Drill Body 
per inch Diam No Diam No 
160 0.021 80 0.0135 73 
120 0.034 73 0.024 63 
96 0.047 66 0.035 55 
Ri) 0.060 56 0.0465 52 
72 0.073 53 0.0595 17 
64 0.086 50 0.070 12 
56 0.099 16 0.081 37 
18 0.112 13 0.089 31 
10) 0.125 
11) 0.138 33 0.113 27 
36 0.164 28 0.1405 18 
2 0.190 20 0.161 ) 
24 0.216 


+ -.D. No. 725 


y 


a chart for your threads per inch, as for example, 
are both a No. 4-40 screw and a 5-40. Also a 2-56 
2-64. 


the instrument panel and elsewhere on the plane. Thi 


R.G 


SHOP KINK—SCREWDRIVERS 


IGGEST bugaboo of all airlines, factories and 


owners is burred screws showing like a sore thun 


l 


be eliminated 100 percent with little effort if the mec 
uses the hollow-ground screw driver. The illustrations 
show how. Fig. 2 shows a new factory-made s 


with 
driver and how it fits the screw slot. The twisting 
necessary to tighten and loosen this screw will give it 
appearance shown in Fig. 3, with sharp, ragged edges. |] 
4, 5 and 6 show a new screwdriver, hollow ground. Not 
how it gets its purchase at the base of the screw slot, 1 
ing it, with reasonable care, practically impossible to 


Serew Screwdrive 


New Ordinary 





—— — ——__—. = 








-_ 





Stone. Slightly 


nD} 
I t 





Ce ‘y 
Burred 
Scere \ 


Thinnest End 
Section View is 


Ao unded 
| 


y 




















a screw head. This can be applied to all screwdrivers, 
or small. It may create the necessity of having about 
screwdrivers aside from your jewelers set, but it is too ¢ 


for us to use one or 
we know 


two drivers for all size screws, 
is poor practice. The hollow grinding can b« 


complished as shown in Figs. 7 and 8. Use a power gril 
the wheel being of a large enough diameter to grind 
contour necessary. If the proper size wheel is not availa 
it can be done with a smaller one, only it takes a 

more practice. Use an old shaft 
learn the method. You will find the ease in handling 
the decrease in number of burred screws will justify 


effort. 








of some kind unti 


R.G.( 








goy landings 


wuCANNON PLUGS 


Whether it’s the circuit fora flap position indicator, a gasoline gauge or / > 












a fuel flow indicator...it’s an important circuit. These transmitters and 















indicators have an important job to do, and the connectors that carry 
these vital circuits must be just as reliable as the instruments themselves. 

Cannon Connectors have the dependability to insure 
continued happy landings. That is why manufacturers of 
fine instruments demand these specialized connectors. 
Cannon Plugs, made in America’s largest and 
best equipped electrical specialty plant, are backed 


by twenty-seven years of experience in this field. 









Flap or wheel position indicator and 
the transmitter by General Electric. 


CANNON ELECTRIC 


DEVELOPMENT COMPANY 
LOS ANGELES, CALIFORNIA 
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MANOMETER 


AN AIRCRAFT INSTRUMENT 
TEST MANOMETER 


This manometer, Model A-338, 
has an extensive application in 
laboratory and field servicing for 
checking calibration to determine 


ee 


functioning of aircraft instruments, 
in particular: 


2 GLE Velie” ale ARAMA, DAASARARL* WDA’ * 2.0 0d ANE? AA A AB BOMBA "BPA ABAAS “BARTS 


Altimeters 

Air Speed Indicators 
Rate-of-Climb Indicators 
Fuel Pressure Gauges 
Manifold Pressure Gauges 
Suction Gauges 


Automatic Pilot sylphons and 
actuating diaphragms; etc. 


The instrument is of the direct 
reading well type design incor- 
porating an eight sided scale selec- 
tor, permitting the selection of 
proper scale for particular aircraft 
instrument being checked. All 
scales are adjustable to suit baro- 
metric conditions in any specific 
locality and are direct reading in 
miles per hour-knots-pounds-inches- 
millimeters, etc. The range is from 
0 to 61 inches of mercury or water. 
An integral return well prevents 
loss of indicating fluid. 


The manometer is fully described 
in Bulletin 22. Copy will be 
matled on request. 








Monometers, 
Meters, and Gouges 
for the occurete 


mecsurement of Pressures, Vacuums and Flows of Liquids and Gases. 
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What One Student Thinks 
By C. I. PRITCHARD 


ECAUSE I am both mechanical and air-minded, 

been waiting for the time to come when I could 
in the air industry. Until recently I did not have + 
centive to entirely pull up stakes and change fro) 
trade to the other, but since the war has started, a) 
to my age and having a family, I figured the best 
serve a good cause was to make the long-anticipated c] 

Being in the transportation game of trucking, | 
was just a step forward to get in the transportation 
of aviation. Instruments play such a vital part i) 
present and future air progress that I think this fie 
unlimited possibilities for me. It gives me an opport 
to serve my country to the best of my ability throu; 
this war and a definite place in the future of a 
advanced era. 

[A lot of people will have to do this soon—in fact 
are doing it now.—R. G. OJERS. | 


Martin Endows I.A.S. Research 


A* ENDOWMENT fund for an aeronautical res 
laboratory for the Institute of the Aeronautical 
ences was established on June 20th by Glenn L. Mart 
aircraft manufacturer. Major Lester D. Gardner, Ex 
tive Vice-President of the Institute, in making the 
nouncement, said that Mr. Martin had agreed to give 
the fund 25,000 shares of stock of The Glenn L. Ma 
Co. which has a present value of over $450,000. This sto 
will be given at the rate of 5,000 shares a year for the next 
five years. The endowment will bear the name of Mr. Ma 
tin’s mother, Mrs. Minta Martin. 

In establishing this fund, Mr. Martin said: “‘The rec 
gift to the Institute of the Aeronautical Sciences of 
Long Island home and surrounding estate of the late 
Daniel Guggenheim by his widow will make available t 
the aeronautical profession facilities for research a1 
study unexcelled by those of any other scientific society. A 
aeronautical engineers have provided the basis for the fo 
tunate growth of The Glenn L. Martin Company, I wish 
show my appreciation by providing The Minta Marti: 
Aeronautical Endowment Fund, to advance the art ar 
science of aeronautics and to enable the Institute to tak 
the first steps in using this valuable estate. It is my hop 
that others will also wish to assist the Institute in creating 
a great aeronautical center with laboratories, archives and 
libraries for research and study. 

“As the effect on pilots of high altitude flying is one of 
the great problems requiring intensive study, I hope that 
from the large laboratory building, which the Council of 
the Institute has named The Minta Martin Aeronautica 
Laboratory, developments will come which will make flyin; 
in the substratosphere more comfortable and safer for ou! 
combat pilots. It is also important that after the war pa 
sengers be flown at higher altitudes. 

“T have given this fund with the confident belief tha 
others who realize as I do the important results that car 
come from aeronautical research, will also establish simila 
endowments for this and other purposes so that the Insti 
tute of the Aeronautical Sciences may make the fullest us 
of the great gift of Mrs. Guggenheim.” 

In aceepting this gift Major Gardner said: “This endow 
ment is one of the greatest gifts ever made to a scientif 
sociey. The Institute is grateful to Mr. Martin, one of it 
founders, as Past President and an Honorary Fellow, fo! 
his generous gift which will permit it to render a servict 
to the nation’s war effort.” 

Glenn L. Martin, President of The Glenn L. Marti 
Company, which he founded in 1917, has been a manufac 
turer of airplanes since 1909. In that year he built his first 
powered aircraft and taught himself to fly. For many year: 
he was one of the best known pilots in the United States. 

His first factory was a small abandoned church buildi? 
near Santa Ana, California. Today the plants of The Gle1 
L. Martin Company near Baltimore, Maryland, and it 
subsidiary in the midwest are among the largest in tl 
country. Mr. Martin has built many types of aircraft 
notably large bombing planes and the Clipper flying boat 
used in transoceanic service. 


(Continued on page 28 
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REMOTE CONTROL O 8 

y Sjrerry’'s 5 
HYDRAULIC 

“EXACTOR CONTROL” 


assures 
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the smallest movement being 
transmitted over long distances 
without backlash 
Installation simple, quick, economical 





SINGLE TUBE REPLACES: 
Cables, Turnbuckles 
Pulleys, Bellcranks 



























For use 1 Standard 
in RECEIVER Push Rods, etc. TRANSMITTER on U.S. 

Aviation, Army Air 
se SPERRY PRODUCTS, INC. — 
fields Hoboken, N. J. Stands 











be seen 
and read | 


when 


Huorescent, 
phosphorescent 
or LAMM active 


eS materials 
» are applied by 


Call on us to quote on your application problems. We con supply completly LUMINESCENT 


finished dials working from blue prints or apply approved luminescent materials 
on your own dials. Or, if you have your own application department, we can CORPORATION 
supply luminescent materials. 638 FEDERAL ST. * CHICAGO, ILL. 
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~The Month’s NE 





In this department we strive to report each month ALL the new devic 






for measurement, inspection, testing, metering and automatic control— 






the form of concise technical descriptions. When writing to manufacture 





































directly, please mention this department as your source of informatior 
Or write to Information Section, Instruments Publishing Company. 








cision engraved machine dial, resetta} 


Electrical Testing Panels agp leat Pag elm a Ra 


New “Standard Panels” provide a speedy cast aluminum with a multitude of } 
ind efficient method for production and r¢ facilitate quick change of product 

irch testing of all types of electrical test. A 6” square table carries up to 
equipment. They make possible utmost flex- at maximum vibration. Machine is 


mately 3 ft. long and weighs 65 lb 
2” hardwood base equipped with } 
and sunken steel mounting inserts 
four corners for anchoring when nec 
Operation is from 105/120 volts, 60 
standard models Televiso Products, 
2400 N. Sheffield Blwd., Chicago, Ill 


al F). 





* Tough! That best describes Claro- 





Automatic Controller for 






aoe ane 

: : a & 

stat Resistors, Controls, Resistance 2 
. . ” - ~ 7. . 
Devices. Here’s the Clarostat armored 3 a Extreme-lag Processes 
power rheostat, for example. Tough, ess ry “Hyper-Reset” is neither an instru 
oe e@ nor a mechanism but the designation 





both mechanically and electrically. Han- é, 
¢ ¢ mode of control available in new M 


dles severe overloads without flinch- ) , 2 30 Stabilog Controller” for application w 
: - . of electric onnections so necess: yrocess-lag is considerable, Announces 
ing. Now standard equipment in many ages a : — a aces - Pct niet Seah tis lakeekanine io dncieats 
planes, mainly for panel lighting cONn- | Said to be simple and convenient to operat by tests in which “Hyper-Reset” consist : 
trol. 25 and 50 watt sizes. ind built for heavy-duty service, each panel ly re-established process stabilization 
is designed to meet individual requirements 
The one shown (one of many in use by a 


prominent manufacturer) is factory-engi- 
neered and built to fit in with user’s testing 

TAT problems. Other installations are of the 
CLAROS voltage-distribution type where a great va- 


4 ety of voltages, cycles, and phases are fed 
n Rids: riet f volta , ey _ 
Aviatio to particular test locations from a main cen- 






P 


yoten ‘ dis ‘ y ». e ‘ \ 
ind rheostats and f{ nits tral listribution boar 1 Pane Is can be 
wWaew « ngle and multiple © promptly delivered with high priority rating. 
i ° : 
tiometers is with new No catalogs are available but maker’s engi- 
1S : 
High-resiscance Cee precitt resist neers are prepared to discuss details of 
, for , , . ’ 
tabilizea element rdiess of wear, individual problems The Standard Electric 
ste gare : 
ance values perature Time Co., Sp ingfield, Vass 
temper: 
humidity, that : 
> rs - 
hm power wg hing : : 
~~ y 4 
Gr overload without Mx Vibration Test Stand 
stance ble 
. flexible 
ulated : P ee . 
Glasohms glass 4 miniature heat- New Vibratron Vibration generator for 
, nd ft ‘ . > 
power! resistors am fatigue testing was designed for use in air- 
ers stors in vat craft and industrial plants, is capable of 
pntal wire-wound resi hous producing vibrations of assorted accelera- 


7S, 
hapes sizes. mountings 
ous snapeo-. 
s. values 
ink 








* Just write... 


lowing an upset, in one-quarter of the 
ind with only one-half the upset effect 
compared with a similar centroller ha 
ynly the usual reset. ““Hyper-Reset” red 
effects of a process disturbance by n 
initial temporary additional correcti 
which are proportional to rates of chat 
of the measured value caused by the 





turbance. The normal reset follows, est 
lishing stabilization. But the several cont 
tions and velocities to test products for ad functions carried out by “Hyper-Reset 
fects in castings, assemblies, and operation simultaneously and automatically adjust 
Clarostat Mfg. Co., Inc. rae ictual dynamik conditions. It pro- No tuning-in is necessary. No more 
ices Vibrations from 0 to 26 times gravity, two process adjustments are required: } 


285-7 N. 6th St. - Brooklyn, N. Y. frequencies from 600 to 3600 epm, variable portional and “Hyper-Reset.” Illustrat 
while the machine is in operation. Ampli shows new controller minus door, reveali! 
tude is variable from 0 to 0.25” total peak operating panel at upper right The }I 
to trough, continuously variable with a pre- boro Company, Foxboro, Mass. 
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iting Type of Remote 
es Control 


ric Remote Speed Indicator’ 
1 d-ec. voltmeter or milliam 
ent with 4” scale which, how- 





iated in terms of speed setting 





it shaft of the variable-speed drive 
is controlled by a dual push-button 
Calibration is effected by means of 
which is accessible only when cover 
button station housing is removed. 
idjustment screw 1s accessible at all 
Thus, the ‘0” to ‘10"" seale is arbi- 
which is an advantage in many ap- 
ons. Operation is from a flashlight cell 
igstore type will do) through a “poten- 
eter” resistor actuated by the shifting 
the variable-speed unit, Current draw 
less than a milliampere, cell life is 
more when permanently connected 
that instrument continuously indicates 
setting, whether or not drive is run- 
Reeves Pulley Co., Columbus, In- 


Power Unit for Automatic 
Control Systems 


Microtrol” is the name of a new unit 
cially designed for operating butterfly 
s, multiple ratio fuel valves; and regu- 


tion of dampers in air-conditioning and 





Systems. It comprises a high-torque 
rtioning control motor with built-in 
t switches and potential dividing rheo- 
Output shaft is driven by company’s 
d-pole induction motor through gear 
tion of machine-cut, heat-treated gears. 
il-submerged units have operating 
inism completely submerged in oil and 
lin die-cast case. Barber-Colman Co., 


ford, Ill. 













You can 
measure speeds 
by TOUCH with a 


ppasM TP 


Simply hold the Frahm Tachometer against some 
stationary part of a motor, turbine, centrifuge or 
any such machine and almost immediately one of 

series of calibrated reeds begins to vibrate. and the 
corresponding point on the scale shows the speed. 


This unique tachometer can be used to measure 
speed of any single rotating element, large or small, 
open or totally enclosed, and is equally accurate for 
measuring vibration frequencies. 
and no wearing parts and its factory-set calibration 
cannot be lost through over-speeding or lack of oil 
Having no belts, gears, or electrical connections, its 
use imposes no load on the machine under test 
Made in types for hand use and for permanent 
mounting in ranges from 900 up to 30,000 r.p.m 
or V.p.m. 


It has no pointer 


* 


W rite for Bulletin 1590-I which describes Frahm 
both the portable 
mounted types. 


Tachometers of and permanently 
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Drying Time Recorder 
entirel new ind extremely imaiple 


i easuring set-to-toucl time 


? " 


[ ; =r ; 
POCORCERRGRBERRRO CUU0C00000000, 
u — ee | —— — en —— 
Fig. 1 | 
8 





A 


’ Recorder. Paint 

ipplied to strips (7) which are fastened 
by clips (8) to traveling table (4) which is 
rdvanced at 30 mm. per hour by 
ent of rack (3) and pinion on shaft (2) 
iriven from motor-driven clock mechanism 


ployed in new Drying Time 


engage- 


(1) Record is autographed by teeth of 
floating wheels (5), these teeth picking up 


the paint, and revealing the bright metal 
urface of the strip, until “set-to-touch” 
time (A in lower illustration) after which 
the teeth no longer remove paint but leave 
indentations until ‘“tack-free’’ time (B). 
When film has so hardened that no impres- 
ions are visible when viewed from a 30 
angle, this point marks the “dry hard and 
print free’ time. In addition to two-strip 
model illustrated, larger testers are avail- 
able with greater strips and 
toothed wheels. Standard time period for 
1utomatic disconnection is 18 hours, so that 
night 

Island 


numbers of 


tester runs without attention over 
Henry A. Gardner Lab., 1500 Rhode 
{ve., Washinoton, D. C. 


Automatic or Manual Timer 


New “Type A-1" Timer has a range of 
1.25 second minimum to 15 seconds maxi- 
num, set by means of the 
center of panel. The 


large calibrated 
switch 


toggle 





r ght-hand side of panel turns timer on 
nd off. The left-hand toggle switch changes 

er operation from automatic to manual 
When this switch is thrown toward the dial 
started by) 
momentarily 


operation is 
button 
then takes control for the 


ettir on dial 


sing the push 
interval 
When this left-hand switch 
wn away from the dial, timer is cut 
ind the controlled circuit will then be 
] push button is held down 
Timer is encased in Bakelite box, 
Bakelite panel. The two vacuur 
and other electrical equipment § are 
inted or ir 1luminun bracket held 


with 
tubes, re- 
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Amthor 


Operation Speed 
Recorder 


Built for severe service. Users 
report 10, 12 or more years of 
trouble-free life. Powerful cen- 
trifugal speed - measuring ele- 
ment stays calibrated. Non-spill 
reservoir pen. Special chart 
paper. Rugged clock movement. 
Ideal for analysis of new War 
Effort jobs. 


8” Chart 
12 or 24 hr. 


Immediate and intelligent 
attention will be given to 
your inquiries on all indus- 
trial speed measurement 
problems. Drop us a line 
today. 


Amthor Testing Instrument Co., Inc. 


49a Van Sinderen Ave. Brooklyn, N. Y. 




















PHOTOCELLS 


(Barrier-Layer Type) 


of highest sensitivity 
Great variety of sizes and 
shapes. 
Unmounted or mounted in 
various styles of casings. 
Full cooperation regarding 


application and circuits. 


Write for literature 


PHOTOVOLT CORP. 


95 Madison Ave. New York City 


Colorimeters Electronic Timers 
Reflectometers Photometers 
Fluorescence Meters 




















to front panel by switch mount 





Thus the contents, with except 4 
receptacles, are removable wit} 
Unit is connected for operation } 
the attachment plug into a 110 
let. Connection of timer to device 
trolled i made through either 
prong or four-prong recepta 
two-prong receptacle is used, ti 
1 main switch for line voltage T 
prong receptacl l for the ul 
except that in addition to timing 
on and off, two of the four pror 
1 steady source of 115-volt 
Instrument Co., 606 J Shiawe 
Lansing, Mich. 
Fluorophotometer 
New ‘‘Model C” Fluorophotometer 5 


cially designed to accelerate routings 
work in the determination by vita 
minerals, maintaining established st 


of accuracy. It is a complete self-« 


unit, incorporating a simple electri 
cuit, eliminating the use of amplif 


stabilizer. Features of this new mo 
a novel slide accommodatir 
the blank and sample to be tested 
automatic shutter which shields the 
from the light beam and cuts in the 
uring circuit. “Model C” is said t 
universal application in fields of fi 
etry, colorimetry and_ turbidimert 
wave-lengths of narrow bands over 
tire range of the spectrum from 
$000 Angstroms. It may be used eith 
absorption cuvettes or test tubes. M 
previous models (see Instruments 
1939, page 128) are also available for 
who desire the galvanometer as a 
unit so that it may be used for pH 
urements, potentiometric-titration r 
larographic methods, ete.—Pfaltz 4 
Inc., Empire State Bldg., New York ( 


carriage, 


Vacuum-tube Voltmeter 


Accurate measurements throughout 
a-f. range, including u-h. a-f., are 
be simplified by new ‘Model No. 666 
uum-tube voltmeter specifically design: 


“4 


that purpose. Essentially a peak type 
voltmeter, Model 666 has a constant 
impedance resistance of 16 megohms 
though designed for 105-130 volt, 60 
operation, provision has been made fo! 
ternal battery operation through app! 
ate terminal connections and a throw 
supply switch. It is said that readings 
made quickly and easily. Instrument 
equipped with a 41%” rectangular indi 
having a movement of 
Ranges are 0-3-6-30-150 volts. Tubes 
are type 6K6GT, 6X5GT, 6H6 and VRI1 
30. The latter is a voltage regulator, ell 
nating errors due to line voltage fluct 
tions. Radio City Products Co., 127 
26th St., New York City. 





0-200 microa 






4 id Signalling Controllers 


to supplant manual methods for 
lert’” and “all clear” air raid 
w air-raid alarm unit will auto- 
mntrol operations of motor sirens, 





steam sirens, bells, lights, or any 

rd signal device in compliance with 
Civilian Defense standards. Com- 
housed in a dust-tight sheet steel 

14” x 14” k 5”, and supplied for 
flush or surface mounting positions, 
ller embodies these features: (1) In- 
lights show whether “alert” or “all 
signal is in effect. (2) A 3-pole con- 

is used in the standard construction 
will handle siren loads up to 25 am- 
it 110 volts, a-c. non-inductive (3) 
switch provides manual operation 
desired. (4) Rated for operation from 
220 volts, 25, 50 or 60 cycles. (5) 
supplied with an automatic throw- 
nverter and stand-by battery for in- 
operating in event of a-c. power! 

l dutomati« Temperature Control 
Co., Inc. 64 East Logan Street, Philadelphia, 





Daylight Lamp for . ined w resistances: 
Colorimetry ed rectifier 


New “Taylor Midget Dalite Lamp” was 
igned for use with single Taylor Slide 
Comparators when determinations must be 
le at night or in dark places; but it has 





n found to be suitable for all routine 
ting even in daylight. The Comparator 
sits on the shelf at an angle of 45° so 

t, in making readings, one can look di- 
tly into the slots in the slide and base. 
eliminates handling the outfit, with 
ible chance of breakage, as only the 
ple tubes need be handled. Also, in 
laboratories and plants, it is almost 
possible to obtain a clear daylight back- 
ind because of walls, trees, ete. The 
p is said to give uniform daylight con- 
ms at all times. It is fitted with a 
glass, special bulb, cord and switch 


co eee \G/HALLCROSS MFG. CO. fini 


sphate Comparator.—W. A. Taylor 4 
7300 York Road, Baltimore, Md. INSTRUMENTS © RESISTORS © SWITCHES 
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Boiler Meters 
Reduce fuel 
costs, lessen 
maintenance 
and outage, low- 
er standby costs, 
and add capac- 
ity. They indi- 
cate, recerd and 
integrate Steam 
Flow from the 
boiler, record 
Air Flow sup- 
plied for com- 
bustion and reeord Flue Gas Temperature. 


Bailey Boiler Meter 


Multi-Pointer Gages for indicating 
drafts, pressures, differentials are available 
with any number of pointers from one to 
twelve. They are actuated by sturdy yet 
sensitive diaphragm units. 





Multi-Pointer Gage 


Flow Meters. For indicating, record- 
ing and integrating the flow of steam, feed 
water, compressed air and other fluids. 


Granular Material Meters 
For accurately measuring 
the flow of coal or other 
granular materials in 
gravity chutes from over- 
head bunkers. The total 
quantity of granular ma- 
terial is shown on a large 
illuminated counter which 
may be easily read at a 
distance of 50 feet. 





Control Systems 
Make possible the every- 
day operation of equipment for steam 
generation and utilization at test efficien- 
cies. They are applied to the control of 
combustion, feed water, superheat, de- 
superheat and other factors. 


Coal Meter 


Complete Information on any of the above Bailey 
products will be gladly furnished upon request. 


BAILEY METER 


¢e COMPANY « 


1041 Ivanhoe Rd., Cleveland, Ohio 


BAILEY METER COMPANY LTD., MONTREAL 
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Instantaneous Reset Timer 


Providing a delayed opening or a delayed 
closing circuit, new ‘Model 15” Instantane- 
ous Reset Timer is started and reset elec- 
trically. Dial indicates time setting and 





elapsed portion of time interval during op- 
eration. Controlled automatically by con- 
necting it to a circuit controlled by some 
other device, timer may also be operated 
manually by connecting it to operate from 
a switch or push button. For operation on 
a.c., 24, 115, or 230 volts, 25, 50, or 60 
cycles, Model 15 Timer is available in seven 
dial ranges: 1, 5, 15, 30, and 60 minutes. 
Any model provides both delayed opening 
or delayed closing operation. The contacts 
are rated at 5 amperes, 115 volts: or 2% 
amperes, 230 volts.—Sangamo Electric Co., 
Springfield, Ili. 


“Potentiometer” Rheostat 


New “Type 270 Potentiometer Rheostat”’ 
is similar to maker's “260” and “275” units 
but has a higher wattage rating (20 watts) 
at high resistance values (up to 100,000 





ohms) made possible through careful de- 
sign: large surface for heat-dissipation and 
other features. On both low- and _high- 
resistance units, tendency of rotating arm 
to jump from one wire to the next has been 
eliminated by use of DeJur self-aligning in- 
side wiper with its five contact fingers 
“maintaining perfect alignment with each in 
dividual turn of resistance wire.” This 
minimizes wear on contacting surfaces ove 
entire range of resistance winding. On low- 
resistance rheostats, contact pressure is ad- 
justed to provide lowest contact resistance 
with minimum of wear. Rotation angle is 
approx. 327°; no off position. Net weight 
8 oz DeJur-Amsco Corp., Shelton, Conn. 








TEST MAGNE’ 
PROPERTIES | 
YOUR STEELS 





THE ONLY SINGLE BUTTON 
ELECTRICAL RETURN FLUXME 


SIMPLEST AND MOST EFFICIENT 
Bulletin 504 
THREE DIFFERENT STYLES 
Portable Standard with sing! 
electrical zero return. 
Switchboard Type with aboy 
zero feature located on flexibl: 
lead for bench operation. 
Two Button Pointer Shift 
place of our patented standard 
zero return at a lesser cost. 


Acknowledged leaders in 
development of bigh sensitivity met: 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


110 POTTER ST. CAMBRIDGE, MASS 
Branch: 15 East 26th St., New York City 
Representative: E. N. Webber 
4358 W. Roosevelt Rd., Chicago, II! 


= 














HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 35 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y 

















iffer Set for pH Tests 


Cargille Buffer Set No. 1” permits 
»H tests simply. Solutions of known 
by dissolving the tablets in this 
ipplied to “Hydrion Wide-Range 
Paper” (JImstruments, July 1938, 
) to bring out on the paper the 
iny half unit from pH 3 to pH 11 
s are used for reference to judge 
the sample being tested; com- 
made with these reference colors 
accurate than those made with 
rts. Readings can be made to one- 
H unit. Set is designed for control 
the plant by unskilled workmen; 
quick, preliminary tests in labora- 
where more elaborate pH apparatus 
lable R. P. Cargille, 118 Liberty 
York City. 





Heavy-duty Thermostat 


w “TA42” high-capacity thermostat, 
f se wherever two-wire (Series 40) or 
wire (Series 60) line voltage control 
juired, is an electrical version of the 
zontal design which M-H pioneered in 
pneumatie control. This principle is said to 
maximum air circulation about the 
‘ ent and insures against possible harm- 
ful effects of electrical contact heat. Motion 
.por-filled bellows is transmitted to the 
28611 Con-Tac-Tor Snapswitch.” This 
switch is non-magnetic in operation, un- 
ted by vibration or “contact bounce,” 
enclosed to protect it from dirt, dust 
grime—a feature assuring long life to 
the special silver contacts. Some _ other 
standard features: (1) Removable adjust- 
knob also locks cover and thus pre- 
nts unauthorized tampering. (2) Bakelite 
base is both an electrical and a thermal in- 
itor. (3) ‘‘Dead front’’ eliminates shocks 
nd short circuits. The TA42 is readily ap- 
plicable to motor-driver unit heaters, water 
ilators, coal blowers, motorized valves 
and motorized dampers. It can also be used 
with a magnetic starter on large or poly- 
phase motors.—Minneapolis-Honeywell Reg- 
lator Co., Minneapolis, Minnesota 


Inside Diameter Gage for 


Shallow Holes and Recesses 


New “Model 167 P-75" is a_ single-pur- 
pose production gage for checking a shallow 
recess 6.80” diameter. The indicator is set 
back away from contacts to clear obstruc- 





ns on the machine. Motion of the sensi- 
contact is carried back to the indicator 
rough a spring hinge, thus eliminating 
| lost motion, which would be present if 
bearing were used. This construction also 
iminates friction. The indicator is grad- 
ated in tenths of thousandths. Its range is 
025” ani its dial is graduated 0-4-0. 
ederal Products Corp., 1144 Eddy St., 
rovidence, R. I. 


































AMPLE POWER 
Directed by a 


PILOT 


That’s the principle of the 
NULL BALANCE METHOD 


employed in the 


COCHRANE 


Qriction-Gree 
FLOW METER 


HE null or zero balance method consists in 

balancing the unknown quantity by adjusting a 
known quantity of the same kind, a highly sensitive 
detector being used to determine the point of balance. 
A friction-free transmitter serves as the pilot for an 
external motor drive which restores the electrical 
bridge to balance and operates pen, indicator and 
integrator with high and equal power throughout 
the entire scale. 
NOTE: A bridge cireuit alone is not a null method 
meter. A galyanometer is required to detect unbalance 
and an external source of power 1s needed to restore 
balance. These are found ONLY in the Cochrane 
Electric Flow Meter. 


Send for 56-page “Flow Meters by Cochrane” 





COCHRANE CORP., 3120 N. 17th ST., PHILADELPHIA, PA. 


FLOW METERS 








TRU-VAC 
VACUUM GAUGES 


(PIRANI TYPE) 


Shown at left is meter box of our 
model No. 6 gauge. 





This gauge successfully used by 
many of America’s foremost manufacturers. 


Send for circular on our new low priced D.C. operated gauge. 


CONTINENTAL ELECTRIC CO. 


GENEVA, ILLINOIS 
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Act 


. ithout ools so tha lubrication, adjus . 
Analytical Balance a Geld Slbat -aeeeviilin som Uo aceon Motorized Valve 


1 Balance Style No. 132 is a plished in minutes, it is said, whereas “Microvalve is the name of a ni 
neh hear instrument sensitive to “hours are required with the old type of cen- ized valve designed for the control 
vhich utilize radically new principk tral-column balance.” Beam is aluminum, water, oil or gas in air conditior 

j Feb 194% yperating mechanism 1) divisions on each side; white gradua- tems, dryers, and industrial proc 
tions on black ground; each division indi 
cating o mg. with a 5-mg. rider. Pointer 


scale is white with red graduations. Bows 
ire 444” wide, 7% high. Push-button re- 
lease for pans. Case is aluminum with dur- 
ible black finish. Inside floor material hard 
and smooth like glass and with a mottled 
blue surface. Counterpoised door; level and 
leveling screws. Agate edges and bearings 
wr steel edge ind agate bearings. Dimen 
sion 151 1,” 15”. Net weight 14 lbs 


on 
Thompson Balance Co., 808 20th Street 


Denver, Colo. 





Precision Plumb Bob 


Particularly adaptable to armament and 
jig installations, as well as other operations 
where precision aligning is necessary, new 
Precision Plumb Bob makes a novel use of 








for releasing the beam is mounted outside 
t case, leaving the space between pans © he 
r except for index and pointer. A rigid i tainted. =. 








panel divides the rear glass centrally. ————— 
i V groove cut into its outer wall to a ee me 

where close regulation is required. | 
motor-operated valve with proport 
type operator. Valve operator consist 
“Microtrol” with the addition of ar 
tric cam that operates valve plunger. S 
seat V-ported, double-seat V-port 
double-seat 3-way valve bodies are 
° ible Barber-Colman Co., Rockford 


——— Gage for Diameter and 


Roundness of Spinning Rings 


paverrneerer retary 
wl ecnseerenmene en 

















phonograph needles, said to assure a true 
id constantly sharp point at a practically New “Model 247 B-69" is a_ prod 
nil replacement cost. The needle is held by gage for checking the concentricity 
a watchmaker’s pin chuck at the indicating ning rings from 1” in diameter. It 
end. The hole for the suspension wire is modified to suit larger or small 
held to “exact size’ and is “absolutely cen- eters \fter the two hardened teel 
tered” with the indicating point. Upper part guides are set in correct position the 
is threaded into lower part. Three bearing piece is rotated in contact with the 
surfaces between these parts hold them con- ind bott diametet ind = roundne 
centric so that by simply rotating one part checked simultaneously. Note that the 
upon the other it is possible to raise or itor does not make direct contact w 
two sides of a three-line bearing at lower the indicating point (phonograph ring, but through floating pantograp) 
end of round rod that lowers beam needle) over 4%” without losing concen- which increases the sensitivity of the 
third side independently adjustable at each tricity. This adjustment feature is said to ind protects the indicator spindle. TI : 
end of rod to make a close fit regardless of be particularly important in the aligning of cator is ‘‘Model C81,” graduated in t 
liameter, and to take up wear after long = gunsights and other armament installations sandths; dial 0-5-0; range 0.250”.—F' 
This mechanism is covered by a chan- lero Tool Co, 231 West Olive Ave., Bur- Products Corp., 1144 Eddy St., Prov 
nel piece which can be instantly removed bank, Calif. R. 1] 








- ; 
lo keep production wheels hummina by c yoeratina 

- es a es . i 
with the demands ot Uncle Sam and industry. 
e ; a &: 

lo give as quick a delivery as possible. 
s ; 

lo ‘bulld strona, well-made thermometers for many 

- | 
f 7 

years of service. i | 
ue eee , ? = : 

'o turnish quaranteed accuracy and a mercury column 

° a r ! ° 
with a Tor quick reading } 

lo nelo yo n select na Tne riant Tnermom Ter Tor 
your need 
To do our very best for everyone that we can 














So that we can all enjoy an Early Victory. We ask your co-operation and 
we pledge ours. Remember PALMER Thermometers on your next order. 


= 
Saar (Catalog No. 300-D sent promptly) 


THE PA LMER C0 Mf 2511 NORWOOD AVE., CINCINNATI, NORWOOD, OHIO 
"9 rs. Canadian plant: King and George Sts., Toronto 


INDUSTRIAL LABORATORY, DIAL AND RECORDING THERMOMETERS 
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,eter and Roundness Gage 


Model 247 B-63"" gage obviously in- 
for diameter and roundness, It 
universal and is readily adapt- 


ection of work of various diam- 





nd thicknesses, It can be. easily 

to inspect even smaller or larger 
than this particular gage is designed 
indicator is a ‘Federal Super-sen- 
type, graduated in ten-thousandths, 
1 with a fine adjustment longitud- 
The platen is ground and lapped. 
yps, as well as the indicator, are ad- 


t 


b both horizontally and_ vertically 
im capacity of gage is 6”, maximum 
ninimum thickness 1,”, maximum 
tor range is 0.010” width 0-5-0 dial 
al Products Corp., 1144 Eddy St., 

dence, R. I. 


Sight Feed Bubbler 


Sight Feed Bubbler is for continu- 
ition of tank liquid level gages, but 
vider application where a sight indica- 
quired, to purge lines (giving visi- 
ndication of gas flow), to note presence 
nful or undesirable gases, and to use 
«tion with flow meters for the 





isurement of corrosive materials, thereby 
minating the problem of satisfactory seal- 
fluids. In operation, bubbler bowl is 
lled with liquid. Rate of bubbling is ad- 
sted by means of a stainless steel needle 
ve at top of unit. All air or gas passes 
edle valve before entering bubbler tubs 
nside bubbler bowl. Bubbler with bowl of 


olded Pyrex glass (2% dian. 3% 


ep) is good for line pressures up to 30 

of plastic, for pressures up to 100 Ibs. 
rass or semi-steel construction, Two types 
Ll) ring type (illustrated) has bubbler 
wl fastened to body by means of a pack- 
ng ring held in position by 6 screws. (2) 
trap type has bubbler bowl fastened in 
sition by means of a clamping screw at 
ttom of swinging strap. Ring type has 
een designed for greatest unobstructed 
sion of the bubbler bowl strap type 
lows convenient and quick removal of 







th St., Cleveland, Ohio. 
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Production or Research 











































Instruments 
iq 
Weksler Thermometers are scientific, precision instru- 4 
ments. Their rugged construction and lasting accuracy ] 
will merit your full confidence. Red Reading Mercury | 
tubes are standard in all V shaped bronze case indus- " 
trial thermometers. Indicating and recording thermom- 
eters are furnished mercury, vapor or gas actuated. | 
ri Dial indicating thermometers available in 3'/>, 4, 5, and ‘ 
if 6 inch sizes. Recording thermometers furnished with 6 i 
10 or 12 inch chart sizes, There is a Weksler precision i 
thermometer for every industrial need. 
V"' Shaped Thermometers 
Bronze Case and 
Industrial Hydromete 
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For information on 


Dial and Recording Thermometers, send for Catalog 300 DR 
For others, send for Catalog No. 115. 


Weksler Thermometer Corporation 
52-56 WEST HOUSTON STREET, NEW YORK, N. Y. 












BALDWIN 4 L. Sea | ie os Adjustable Resistors. 


ibbler bowl. The Veriam Co., 1955 W | WRITE FOR CATALOG 




























FOUR-RANGE RHEOSTAT 


4 Diff. Ranges 
in ONE 


WE MANUFACTURE: 


Tubular Rheostats with Lub- 
ricated Slide Contacts. 





Four-Range Rheostats. | 
Rotary Drive Rheostats for | 
Switchboard Mounting. 
Table Rotary Drive Rheo- 

stats. 


Vertically Mounted Table 
Rheostats. 


PROMPT DELIVERY 
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This CLARE Relay 
Can Take the Place 


Clare Type C d.c. Relay 


@This rugged multiple-contact relay 
permits innumerable contact arrange- 
ments. Permits designing to small 
size, with a lesser number of relays; 
and facilitates maintenance. Adapted 
for use in electronic control devices 
and for sequence control and inter- 
locking operations. Ideal where un- 
usual arrangements of relay control 
are desired. Here are the reasons why: 


wanton 


vans 





2. Spring pile-up in 


ators Of heat treated 


Bakelite which pert 
I Z wit 
e min 
I W ar 1Ow 
e ans¢ 1 
As 
kK gethe l ef 
W icharac Peacree 3. Twelve different 
mitanhas mcayvy j 


standard or special 
Sizes of con 
. } 

tacts can be furnished 


breakdown tests. . j 

ypes an 
overall 
welded to nickel silver 
Sizes range 


Contacts are 


springs 


tré Ox silver, rated 
one ampere, 5O watts, 
t 875" tungsten, 


rated four amperes, 500 





4. Spring bushing in- 
s i rs are Bakelite 
t e | a patent 
pr s. Scrong. } 
long wearing. Esse al 
wi is y 4 
I ‘ c ‘ € 
“ ¢ [ ion ¢ s 

heavy y service 
§ desired. 


5. Armature assembly 
single or double arm 
Has stainless steel shaft, 
operating in a marine 
brass yoke. Heel piece, 
coil core and armature 
are magnetic metal care 








fully annealed. De 
signed for d.c. service 
6. As illu ay 
has oct g 
mounun sery 
ie : 
1 e Supt c 
. . . 
I $ an exa e « Clare cust 
‘ and ns ction. Clare ef T. ca 
custom build” a relay to meet your specific re 
quirements—one that will reduce your overall 


relay cost and simplify your design problem. Write 
for catalog and data book. C. P. Clare and Cx 
4719 West Sunnyside Avenue, Chicago 


CLARE RELAYS 


“CUSTOM-BUILT” Multiple Contact Relays 
fer Electrical, Electronic and industrial Use 
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Crankshaft Bearing Face 
Distance Gage 


New “Model 294 P-26" 
specting the distance 
rankshaft bearings 
at the left of gage 


gage is for in- 
between faces of 
Master check is shown 
Note that the sensitive 





tt 


| 





contact right of the base is 
mounted on a triangular piece which is sup- 
ported on flat springs, allowing it to trans- 
fer the motion to the indicator without fric 
tion or lost motion. The latter can _ be 
controlled by the screw and check nut below 
the indicator point.—Federal Products Corp., 
Eddy St., Providence, R. I. 


point at the 


1144 


Pressure-test Stands 


Development of four new types of test 


stands was based on a survey made among 
leading maintenance bases of airlines, and 
independent service bases fasic unit is an 
elaborate and unusually complete stand for 
hydraulic cylinders, control valves, pumps, 
relief valves and component equipment 
Pressures up to 16,000 Ibs./in are avail- 


able on this unit. The other three units are 
especially designed for fuel pump, hydraulic 


oil pump and vacuum pump testing and are 


complete testing units within themselves 
Test stand for hydraulic systems has a 
welded steel angle iron sub-frame, with %” 
plywood or sheet metal sides, front and 
back. Entire bench is covered with per- 
forated metal sheet which forms a con- 
venient sink over which to work, All gages 
ind valves are on a vertical back panel, 
made fron s” Masonite Protecting each 
low-pressure gage is a relief valve set at a 
maximu working pressure of the gage. 
Under work-bench-sink is the 10 h-p 
motor-driven pump which delivers up to 1! 
g.p.m. at pressures up to 2,000 Ibs./in To 
btain higher surge pressures, a multiplier 
vlinder is used which will provide up to 
16,000 Ibs. /in.- Variable speed drive be 


tween motor and pump gives an 


infinitely 
output to the As 


pump. A 2 


variable flow ) 
fluid is 


gallon reservoir for the hydraulic 

rrovided, and a relief valve set at 2,000 
Ibs. is attached to the pressure accumula- 
tor. Wire mesh intake screen is provided on 
reservoir. also special filters and oil strain- 
ers Heat exchanger with thermocouples 
gives exact temperatures of the in-going 








For Extremely Clos, 
Temperature Contro 


Visual-Stats 








@ Sensitivity of a hundredth of a degree 
is easily attainable. @ Top of mercury 
column visible at control point (where 
most important) because electrodes ter 
minate at back of tube. No encircling 
metal bands! @ Available in angle form 
(illustrated) or conventional straight form 
@ Send for brief, attractive bulletin, 


The Philadelphia Thermometer Co. 
915 Filbert Street “i Philadelphia 


Oldest Thermometer Manufacturer 


in Philadelphia 














| Interval Timers 








| Process Timers 











| Signal Timers 





| Time Switches 











Relays 
= Write = 





AUTOMATI 


ELECTRIC 
MANUFACTURING CO. 
MANKATO, MINNESOTA 
























coming oil. By varying amount of 
water through heat exchanger, any 
temperature of oil can be main- 
Thermocouples are also provided on 
flexible hose connections, 
and out of 


the twelve 
temperatures in 


ating 
ent under test. Chief purpose of 
separate fuel pump, hydraulic oil 


ccuum pump and hydraulic system 
‘nds is to make possible the installa- 
he most needed units in a mainte- 
. to which can later be added the 
units. Burklyn Corp., 
Seneca St., Los Angeles, 


t 


nal testing 
lale Ave. 


High-pressure Flow Meter 
high-pressure operations in 
.eighborhood of 5000 Ibs./in.2, it is said 
freedom from maintenance, 
safety in flow measurement 


process 


accuracy, 
omplete 


COCHRANE 
FLOW METER 





a special adaptation of the 
U-tube) which has no 
pressure-tight bear- 
without in- 


ire secured by 
ring balance (tilting 
float, stuffing box, or 
ing; being entirely closed and 


ternal working parts. The mercury-sealed 
nanometer is a stainless steel ring 15” in 
liameter, balanced on knife edges at its 


geometric center, Partition at top of ring is 
formed of a solid stainless steel block suit- 
ibly drilled for the pressure connections. 
Nickel tubing connects top of ring to center 
ff rotation where they join the free (in- 
board) ends of twin 6” nickel torsion tubes. 
Outboard ends of torsion tubes are anchored 


and to these tha pressure lines from the 
primary elements are connected. By this 
lesign the ring tilts 10° for the full differ- 
ential range measurement, which may be 
between 4” and 9” of mercury depending 
nm the cam weight supplied. The cam ex- 
tracts the square root relationship so as to 
express the flow directly in uniform incre- 
ments on the 36” long indicating scale 


combined with an in- 
round-chart recorder. 
Construction is said to be exceptionally 
rugged and to combine every desirable de- 
tail such as ball bearing cam strap sheave, 
integral plumb bob and alignment scale, 
lens type metal gaskets, mid-scale calibrat- 
ing pin so as to afford maximum depend- 
ibility and operating convenience. These 
meters are tested under 7500 Ibs./in.?. 
Cochrane Corp., 17th St. & Allegheny, Phil- 
adelphia, Pa. 


which may also be 
tegrator and/or 12” 


pFSBeeeeaeeneen ena une 


The wire is wound on a solid por- 
celain core, locked in place and in- 
sulated by Ohmite vitreous enamel. 
Nothing to shrink, shift or deterio- 
rate. Self-lubricating metal-graphite 
contact, with univer- 
sal mounting, insures 
perfect contact, pre- 
vents wear on the 
wire. High-strength 
ceramic hub insulates 


OHMITE MFG. CO., 
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See BEY 


RHEOSTATS * 





This precision welder con 
manufactured by 
Company, 
It makes 


power! 


trol is 
the Square D 
Milwaukee, Wis 
and breaks the 
circuit synchronously to 
control the 
ation in the fabrication of 


stainless steel, aluminum, 


welding oper 


brass, and copper in many 
parts. Accurate 
this 


small 
power for timer 1s 


supplied by a Bodine syn 





chronous motor 





BODINE 


be Kight with OH MITE 


RESISTORS + 


This precision timer is used to control 
the 
spot 
and off at the proper time and utilizes 
only the correct fraction of the alternat 
ing current cycle. It is highly important 
that every part of the equipment, in 
cluding the driving motor,be absolutely 
reliable 


precise job because these motors can be 
depended upon to provide accurate per 
formance 
Many 
standardized on Bodine motors for this 
reason. Bodine Electric Company, 2244 
W. Ohio Street, Chicago, Illinois 


FRACTIONAL 
HORSEPOWER 





Cut-Away View of Ohmite Rheostat Shows How 
Smooth, Close Control Is Permanently Built-in 


shaft and bushing. Many other fea 
tures for long, trouble-free service 


Ten wattage sizes from 25 to 1000 
watts, in many resistances, in stock 
and special units. Rheostats produced 
to Government specifications or en 
gineered for you. 


Write on company letterhead for 
complete, 96-page Catalog and Engi 
neering Manual No. 40. 


4886 Flournoy St., Chicago, U.S.A. 


TAP SWITCHES 





PRECISION 
POWER 


for 


Precision 
Timing 


welding current in an automati 


welder. It turns the current on 


and accurate. 
A Bodine motor was chosen for this 


time 
have 


long periods of 
instrument manufacturers 


over 





MOTORS 
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ATTENUATORS 
are DECEIVING! 


% Ever stop to think that the input 
attenuator of an oscillograph may 
be causing distortion due to fre- 
quency discrimination before the 
signal is applied to the amplifiers? 
We at DuMont couldn’t justify the 
use of a wide-band deflection am- 
plifier if the input attenuator caused 
pre-distortion of the signal. 


So, by including a cathode-loaded 
input stage in the Type 208, and 
placing the variable attenuator in 
the low-impedance cathode circuit, 
we eliminated the effects of changes 
in distributed capacitance influenced 
by the setting of the potentiometer 
rotor. Thus the overall transmission 
characteristic is the same at all 
settings of the gain control. 


This is one of the many reasons 
why the Type 208 is first choice for 
a general-purpose cathode-ray oscil- 
lograph. 


4 


we 


for literature 


* Write 


ALLEN B. DU MONT. LABORATORIES, INC. 


Passaic, New sone 


/ SA * ye I~ 


Coble Address: 6 Wespexlin, New York 
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Gravitometer for Small 


Volumes 

An entirely new method of measuring 
specific gravity, devised by Dr. David Dav- 
idsor f Brooklyn College, Brooklyn, N. \¥ 
enables determinations to the third decimal 
place on samples with volumes as small as 

} «6ml between Sp. Gr 0.60 and 2.00 

es 


—=+> TO SUCTION 








T ? 
, 

Fig. 1. The height of the liquid of un- 
known density in the Z-tube of the Davidson 
Gravitometer is fixed. This is balanced 
against the liquid of known density which 
rises in the L-tube to a height in keeping 
with the sp. gr. of the sample. This sp. gr 
is read directly from the scale. 

Principle: The fact that air pressure forces 
water to ris ibout 13.6 times as high as 
! iry in a barometer is so elementary 
that it need not be stated for Instruments 
! rs except as a reminder it is the ef 
fect of air pressure upon liquids of different 
specific gravities which has been ingenious 
ly employed by Dr. Davidson by the com- 
bination of two capillary manometers shown 
in Fig. 1. One is a Z-shaped tube with up- 
per and lower horizontal arms, and_ the 
other is an L-shaped tube. One limb of eact 
of these manometers Is open to the itmos- 
phere. In use 1 liquid of known specifi 
gravity such as certified ethylbenzene o1 


certified carbon tetrachloride is placed in 


the L-shaped tube and the sample, which 
may be as small in volume as 0.3 ml, is 
placed in the Z-tube The pressure in the 
I t of tl system which is common to botl 
manometers is reduced by means of a sim- 
pl pump with the result that the liquid 








le ls in the two manometers are raised by 
tl tmospheric pressure. A fixed head of 
the liquid being measured is thus balanced 
igainst a liquid of known density. The head 


direct 
the unknown 


the latter in the L-tube varies in 


proportion to the density of 


sample in the Z-tube. 

( i bodiment of this new 
nethod is the Fisher-Davidson gravitom- 
eter, Fig. 2. The suction pump for raising 


the liquid levels consists of a length of rub- 
ber tubing inserted between metal rollers 
ind connected at one end to the common 


junction of the two manometers. It is op- 
t by a knob on the front of the instru- 
nt. wherel t} tubing is drawn between 
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Y, Mies Lucker 
Han ld Sot Cer 


fuses, crystal 
lization and cracking are 
a common cause of fuse 
failure, due to repeated 
expansion and contraction 
of fuse element. 
LITTELFUSE Non-Crys- 
tallizing Fuse Elements, 
efficiently meet this condi- 
tion with as much as six 
times the service life of 
others. 


INSTRUMENT 
LITTELFUSES 


and Mountings for 
Every Requirement 


For delicate instruments 
and other equipment, mi- 
croammeters, milliamme- 
ters, wattmeters, voltme- 
ters, galvanometers, radio, 
production test equipment, 
signal meters, thermocou- 
ples, battery sets, etc., 
1/200 amp. up. Hi-volt 
1000, 5000, and 10,000 
ranges, 1/16 amp., up. All types of Littelf 
for aircraft, radio, auto, etc., and mour 

Send for complete catalog. 


LITTELFUSE, INC. 


4759 Ravenswood Ave, Chicago 
229 Ong St., El Monte (Los Angeles Suburb), Calif 





In ordinary 


Standard 


RATING 
210 Samp. 


RATING 
4108 AMP, 





100 to8a 
250 volts 
Underwriters App 


Sizes | 





RUBICON PORTABLE 
PRECISION POTENTIOMETER 





Available in a 
combinations, = as 1 volt anc 
100 MV and 10 MV, also 
Guaranteed accuracy .1%. ae outsta 
ing value 

Described in Bulletin 270 which 
describes Rubicon High Precision Type 
Laboratory Potentiometer. 

We also make galvanometers, electrom« 


number of double: 





ters, colorimeters, permeameters, Whe 
stone and Kelvin Bridges, Resistan 
standards, coil testers, acronographs, cli; 


on transformer ammeters. 
Descriptive bulletins available on reque 


RUBICON COMPANY 


Electrical Instrument Makers 


Ridge Ave. at 35th St., Philadelphia, 












1 the pressure (in the part of 
n to the two manometers) 


ymmo oO ) 

1 at will. A cursor with index 
ind vernier can be raised 01 
eraduated seale. The gradu- 


1 upon the use of certified 


the standard, For liquids of is the answer to the precision demands of 
gravity ian <.UU, ethyiben- 
‘inosine anica | SGVENCE and INDUSTRY for DEFENSE 
ith most organic liquids, a capil- 
bore is employed. Because 









h viscosity, such as oils, would 
brium too slowly in this tube, 
10 mm. bore is also required. 





aah iy i } + | | 


FLUCTUATING Line 3 CONSTANT OUTPUT 






rves for measuring water and 
lutions. With these two tubes, 


f organics can be covered. \ 


VOLTAGE VOLTAGE 


ibe. of 0.8 mm. bore, is for liquids 


Every electrically operated INSTRUMENT 
emploved in the production of materials of 
war needs CONSTANT VOLTAGE prote¢ 


es and fluctuating vi 


low viscosity Fisher Scien 
Forbes St., Pittsburgh, Pa. 
tion against line surg 
ige levels caused by overloaded power lines 
Sola CONSTANT VOLTAGI rRANS 
FORMERS will deliver a perfectly stabilized 


output voltage, even though line voltages 


Feeder Voltage Regulator— 
\ir-cooled Indoor Model 


illy designed for feeder circuits 
exacting voltage regulation require- 
ust be met and liquid cooling is 
ble, new low-cost “Type SA” air- 
oltage regulator for indoor use is 
for single-phase feeders, 2400 volts, 
imperes, and 4800 volts, 25 to 150 
Single-phase units can be used in 
n polyphase circuits two units in Phe 0 LA E L E C T R | C C 0 M P A N ve sa 
on 2400- or 4800-volt 3-wire cir- 


¢ 


vary as much as 30°. No moving parts. | 


Stantaneous in action. Self-protecting 





overlozd or short circuit 


Isk for Bulletin GCV-74 











nS 222, TRANSFORMER! 





x Leop em Mov, 
Jones Tachometers | Rar tears 
IMPERATIVE! 


Centrifugal Type TS 


Portable and Stationary ang: 


Indicating Speed and Total Run. 
Flexible Shaft, Belt, or Electric 


Drives for Remote Indicating. 





rv three 2400-volt units on 4160-volt 
vire cireuits \ll ratings have self-con- 
ed power for motor and other contro 
tions. No liquid cooling is required an 
ling insulation is flame-resisting. For 
naintenance and continuity of service, Types Available for Every Industry PERMIUM 


new design of voltage-regulating relay 
nates usual assembly of delicate pivots, , Pivots — Alloy Jewel Bearings 
Locomotives, Steam, Gas, 


] 
I 
} 
1 





ind springs. Separate transformers 


nt operation of the motor from affect and Electric. Baking Time for Ovens, For Permanence 
ng the relay. Air cooling is by natural con- e Lifetime Accuracy 
tion. Outside air enters through two Dryers, Etc. @ Maintained Precision 


e Less Maintenance 
e Replaces Sapphire 


ings on eactl side of regulator, passes 
irds through ducts and is discharged 
yp. Although operating on the trans- 


Centrifuges, Textile Machinery 


principle, general construction resem- Marine, Fire Apparatus Steel pivots corrode, rust—use the NEW 
an induction motor: unit has a stator ; ; HOMO-HEXTEROAXIAL WEAR-RESISTING 
rotor, with primary or shunt winding Automotive, General Machinery ALLOYS (1000 times life of tool steel) 
nd on rotor and secondary or. series "Used in preference to jewels.” 
ling on. stator Regulation is accom- ; , ‘ ‘ 
ed by turning rotor to change relation Submit Y our Problems to l 5 PERMIUM—AEROPOINT— PERMETTE 
tor winding to stator winding. Voltage Non-corrasive « Non-magnetic 


ed in series winding, in series with the - a Super Smooth ¢ Less Friction 


n rn ises OT deere aes line voltage de- JONES — =e r 
ee oe ee eee eee MOTROLA SALES co. THE PARALOY co. 


is smooth and gradual in either direc- 
is Beng cir uit - hat ge at a 438 Fairfield Ave., Stamford, Conn. Wanufaclivung Engine 
t estinghouse lec. a fu. Co., ast 

600 S. MICHIGAN AVE. + CHICAGO, ILL. 


sburah, Pa. 
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@ WITH this Tri- 

mount fully en- 

closed sliding scale 
| U tube manometer, 

you set the pointer 
to the low liquid 
| level in one leg, 
read DIRECT from 
level in other leg. 
Fool-proof, error- 
proof, fast! Just 
one of many out- 
standing Trimount 
instruments de- 
signed for fast, ac- 
curate pressure 


readings. 
SEND FOR 
CATALOG 


Trimount Instrument Co. 
408 SOUTH PLYMOUTH CT. 
CHICAGO, ILLINOIS 





A New Star Over America 


burgee, with its added 











Ths new All-Navy ““E" 
star, signifies that, for a period of over six 
months, productior f Navy material has beer 
apace wn in America over the 
Baus fficial Navy recogn 
ti = atinued achier 
ment y It aces 
Bu E er 2Wwa 
Ba 
Th always been 
strive i jealously 
rattle lagstaff 
A are devoting to 
the experience and 
skills ptical 
nstrumer Am 
as men destroy 





BAUSCH & LOMB 


OPTICAL COMPANY e ESTABLISHED 1853 


4n American Scientific Institution Producing Optical 
Glass and Instruments for Military Use, Education 
Research, Industry and Eyesight Correction 
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Capacitor and Resistor 
Production Testing Bridge 


For speeding the production 


capacitors and resistors, or their Incoming 
inspection for conformance with tolerance 
specifications, new “Model LB-1" high-speed 


bridge is said to be characterized by 


limit 





‘negligible setup time, great flexibility, 
wide range, accuracy within +1% of stand- 
ird. high speed and extreme ruggedness, to- 
gether with moderate cost.’”” For checking 
capacitors, when used in conjunction with 
maker's “DK-2A Decade Capacitor,” bridge 
has a range of 0.001 to 1.1 mfd, in 0.001 
mfd. steps. However, bridge can be used 
with decades of other ranges, or with in- 


dependent capacitance standards. Accuracy 
of +1% is based on the use of a standard 
that comes within that tolerance. For check- 


ing resistors, Model LB-2 is supplied with 
a resistance standard having a range of 
1000 ohms to 1.11 megohms. Other resist- 


ance standards may be used if desired. Dif- 
ferent are required for capacitance 
and resistance measurements. For produc- 
tion testing, all that is necessary is to set 
the instrument's high-low dials for the de- 
sired plus-minus limits. The closing of the 
corresponding cathode-ray null indicator 
warns when limits are exceeded. With prop- 
erly trained speeds up to 1000 
capacitors or resistors per hour 
to be entirely feasible. Instrument is 
nished ready to the usual 105- 
130-volt 50-60 cycle a.c. High-speed test 
fixture, incorporating test switch, is avail- 
ible if desired. Industrial Instruments, 
Inc., 156 Culver Ave., Jersey City, N. J 


models 


operators, 
said 
fur- 


are 


operate on 


Mercurial Type High-amplifi- 
cation Control Unit 


New “Mercurystat” control element, ap- 
plicable in automatic-control systems where 
1 0.015” movement and 0.05 watt of power 
ire available for actuation, consists 
tially of a flexible bellows and a mercury 
column which series of forty con- 
tacts. Bellows can be actuated mechanically, 
as by a centrifugal speed governor; or by 
an electromagnetic primary element re- 
sponding to current or voltage. In the latter 
a change of 0.05 watt suffices to raise 
mercury column past all forty contacts. 
Change in power controlled (in arrangement 
shown in photograph) being 5000 watts, am- 
plification factor is 100,000. Hydrogen seal- 
ing of contacts and low potential difference 
between adjacent contacts permit handling 
relatively large currents: in a test on a 
220-volt d-c. circuit the current was varied 


essen- 


closes a 


case 


five million times from 12 to 30 amps. and 
the contacts showed no sign of wear. Device 
is said to be insensitive to changes in tem- 


perature or pressure.—Westinghouse Elec. € 
Mfg. Co., East Pittsburgh, Pa. 


testing of 









































































ACCURATE | 
V-CASE TYPI 


I These thermon 
for general use a 
liable and = accu 
The H-B line of i: 
trial thermometer: 
completely descr 
and illustrated in 8 
Book part 3. A copy 
»ent 


will be without 


obligation; write today 


Our 


partment 


technical 

will 
glad to consult with 
you on any spec 
problems you m 


have. 


H-B INSTRUMENT 
CO. &o© INC. 


2525 NO. BROAD ST., PHILADELPHIA, PA. 


SUPER-FINE 





Recommended iad 





for all delicate and 


Electrical and Laboratory Equipment 


pre¢ ise 


Leaves no residue of 


DIRT or STICKY GUM... 


Available . oe 


in small with applicator, 
in 8 or ce, 


conta rs 


bottles 
as illustrated, or 


16 ounce and_ gallon 


DAVENOIL COMPANY 


158 SUMMIT STREET »¢ NEWARK, Ne 


























LA.S. Endowed (Continued from page 270) 
received The Collier Trophy in 1932 for the design 
ynstruction of the B-10, which was then the fastest 
ng plane of its time. The Daniel Guggenheim Medal 
rred annually by representatives of the I.A.S., the 

and the A.S.M.E. in recognition of notable achieve- 
in the advance of aeronautics, was awarded to him 

140 “for contributions to ceronautical development and 

nroduction of many types of aircraft of high perform- 


e Institute of the Aeronautical Sciences was organized 
132 “to advance the art and science of aeronautics.” At 
ent it has headquarters in Rockefeller Center, New 
<, 47 branches and sections throughout the country, 
a membership of more than 4,800. 

Aeronautical Archives of the Institute is the custo- 
of the W. A. M. Burden Library of about 12,000 
nautical books, magazines, pamphlets, photographs, re- 
ts and clippings, forming probably the most complete 
vately owned aeronautical library in the world, 2nd in 
{ition operates an aeronautical lending library of 6,000 
ks endowed by Paul Kollsman with $65,000. The Ar- 
ves is also a repository for models of airplanes, books, 
yphies, photographs, prints, medallions and clippings pre- 
nted to the Institute. 

[The Institute publishes the Journal of the Aeronautical 
ences and the Aeronautical Engineering Review. 


le 





Help Spot a Sub! 


VEN if you can’t go to sea and send depth charges 

booming down around a U-boat—you can help! YOUR 
BINOCULARS, with keen Navy eyes behind them, can 
spy a submarine and see to it that there is one less ma- 
rauder to murder helpless seamen and sink vital supplies. 
Your binoculars can play an important part in averting 
defeat and bringing victory nearer if they happen to be 
the makes and sizes the Navy needs: 

Either 6 X 30 or 7 X 50, made by Bausch & Lomb or 


Zeiss. The 6 X 30 means six-power magnification and a 
front lens 30 millimeters (about an inch and a fifth) 


across. The 7 X 50 means seven-power and 50 millimeters 
(about two inches) across. 

Most binoculars have the power and millimeter 
marked on them. If yours do not, one quick, simple way to ascer- 
tain both is to measure the diameter of the front lens, inside 
then hold binoculars at arm's-length toward a light or 
round glimmer of light 


measurement 


frame ; 
window and measure the “exit pupil” o1 
that appears on the eye lens. Divide the front lens measurement 
by the measurement of ‘exit pupil.’’ The result is the power of 
the binoculars. 

Binoculars of less than six power have proved of small value 
at sea because they do not magnify objects sufficiently. High- 
powered binoculars with front lenses less than millimeters wide 
ilso are of little use, as they shut out too much of the light nec- 
essary to good vision, especially at night or in hazy weather. For 
much the same reasons, toys, lorgnettes, opera glasses, small pris- 
matic-type binoculars and binoculars of the Galilean type (whicl 
have no prisms to help focus images correctly) are useless fo 
naval purposes. 

The Navy also specifies two standard and widely-used makes of 
glasses because of the difficulty of obtaining replacement parts 
ind trained personnel to keep a variety of glasses in perfect con- 
lition, It may be able to make mechanical repairs to binoculars 
not in good shape now, but cannot undertake to replace broken 

cracked lenses or center hinges. 

Persons whose binoculars meet requirements and who 
wish to lend them to the Navy are requested to tag them 
with the owner’s name and address, pack them carefully 
and ship to: THE NAVAL OBSERVATORY, WASHING- 
TON, D. C. 

If your binoculars are not in good working order, or if 
they are approximately but not exactly up to Navy speci- 
fications, do not ship them. Instead, write a letter to the 
Naval Observatory, giving manufacture, type, power and 
objective opening (front lens measurement) of binoculars 
and stating what repairs, if any, are needed to put them in 
good condition. Such binoculars will be called for if and 
when needed. 

As the Navy is not authorized to accept gifts or free loans, all 
binoculars it accepts will be “purchased” for $1.00 each. If still in 
use at the end of the war, they will be returned to the owners 
annd the $1.90 will constitute a rental and depreciation fee. 

All binoculars accepted are engraved with the donor's name and 
a special serial number to identify them. They are then issued 
immediately to naval vessels and the commanding officers are re- 
quested to notify the donors of the names of the ships aboard 
which their binoculars are “serving in the Navy.” 




















Sub-Zero Temperatures 
FOR ACCURATE INSTRUMENT TESTING 


KOLD-HOLD Industrial Sub-Zero Machines are 
vital to today’s war production—#in the low- 
temperature testing of aircraft instruments, air- 
craft conductor wire, radio receivers and trans- 
mitters, and many other essential instruments and 
products. A 5.4 cu. ft. horizontal model is shown 
- . » Other styles and sizes are available in re- 
quired temperature ranges. High efficiency — low 
operation and maintenance costs. Write for com- 
plete data covering YOUR requirements. 

Chicago Office: 201 N. Wells, Randolph 3986 

New York Office: 1819 Broadway, Circle 63092 


KOLD-HOLD MANUFACTURING CO. 


437 North Grand Avenue, LANSING, MICH., U. S. A. 





Improved 


“ALNOR” 
PYROCON 


for surface temperatures... 


The Alnor Pyrocon which has had such wide acceptance for every 
type of application now offers many new and exclusive features 




















!. Unusually heavy and rugged movement—highly essential in a 
portable pyrometer. 

2. Choice of either rigid or flexible arms or both which are in- 
stantly removable and interchangeable. 

3. Improved and enlarged assortment of thermocouples all of 

which are instantly interchangeable without change in instru- 

ment calibration. 

Choice of seven standard temperature ranges 

Greater accuracy. Yoke of arms and side plates of thermo- 

couple assembly made of thermo-couple material to eliminate 

junction errors. 


Regardless of your application the Alnor Pyrocon will prove the 
most economical. Write for folder No. 3511. 
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@y/ WIOIS v 2g JL aherebuieaan 
/ ood any gs eR 


INSTRUMENTS 


July 1942—Page 285 


















































paces: . : 
es Ordnance Production Gaging 





(Continued from page 247) 


PROJECTION COMPARATORS when the smallest reading is determined. This, then, s} 
. _@ oom ° . be a true diameter. 

jor rapid inspection of ; ia, deeeaiion ot flat plug gages is similar except 

determination of parallelism is substituted for detern 


small pa rts tion of out-of-roundness. See Fig. 16. 
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Easily and inexpensively assembled from 
our Microscopes and Universal 
Laboratory Supports 

@ Extremely wide range of magnification 
® Bright, clear images 
® Parts, including microscope, may be used 
for many other purposes 
Send for Bulletin 150-04 
THE 
GAERTNER SCIENTIFIC CORP. 


1211 WRIGHTWOOD AVE., CHICAGO, U.S.A. 





_ 





Fig. 16. Checking Parallelism of a Square Plug Gage by means of 
a Sheffield Comparator. (U. S. Army photograph) 


| Pin Gages 

Pin gages must be inspected more frequently than cylin 
drical plug gages inasmuch as their point contact will wear 
more readily than the surface type contact of plug gages 
The measurement of pin gages is less complicated than th« 
measurement of plug gages inasmuch as only one diamete! 

in a pin gage can be largest. However, this can be deter 

mined only by repeated trial. Again the measuring instru 
YP EXTRUDED TUBING’ METALLIC BELLOWS. = ment is selected according to the desired accuracy. Th: 
same type of sensitive micrometer used for cylindrical plug 
gages, being available to the reader who uses both types 

| will naturally be used by him in measuring his pin gages 
coolers, inter-coolers, and and pressure control devices though, of course, the extreme accuracy of the sensitiv 
heat interchangers; for for aircraft engine cooling micrometer or measuring machine is really not needed ii 


. : | the inspection of pin gages. 
liquid-cooled and air-cooled = systems, carburetors and a or ee 
; Z o be Ce é 


For aircraft radiators, oil For all types of temperature 


motors. super-chargers, 


CLIFFORD MANUFACTURING co. | If we do not destroy Fascism it will destroy us 








ot &. VEE OTREET. SOSTON BUY WAR BONDS and STAMPS 
BOSTON - CHICAGO - DETROIT 
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